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that help your boys make 
faster progress on precision work 


SET OF TOOLS 
NO. 900 
Eight basic tools in 
a black leatherette 
case: 6" combina- 
tion square with cen- 
ter head; 6” rule 
with pocket case and 
clip; center punch; 
center gage; 4°’ in- 
side, outside and her- 
maphrodite calipers; 

4” dividers. 


SET OF TOOLS NO. 901 
Similar to Set No. 900 except tools 
are furnished in strong, attractively 
finished wood case plus a copy of 
“The Starrett Book for Student Ma- 
chinists.” 


Starrett makes tools for the student 
and apprentice as well as for the fin- 
ished craftsman. Here are some of the 
more than 3000 items shown in the 
big new Starrett Catalog No. 27. Send 
for your free copy. 


SETS OF TOOLS 
NO. 902 SERIES 


More complete sets 
in durable, folding, 
artificial leather 
cases. No. 902A 
has 9”’ square; No. 
902B 12’’ square 
plus 1” microm- 
eter, center gage, 
center punch, 6” 
rule, 4’’ inside and 
outside calipers, di- 
viders and her- 
maphrodite cal- 


ipers. 








NO. 22C 
59 DEGREE DRILL 


bedbbasibes 
. 
PEAESWEAeeetaer 





POINT GAGE 
Measures drill lip lengths 
and insures correct 59° 
point angles for best cut- 
ting. Also serves as plain 
rule, hook rule, depth 
gage, try square aad slide 
caliper. 


“SATIN CHROME"’ 

STEEL RULES 
Flexible and spring tempered types, 
6, 12, 18 and 24-inch lengths, frac- 
tional or decimal graduations. Easy 
to read with long wearing, no-glare 
Satin Chrome Finish pioneered 
by Starrett). 


Other Useful Dependable 
STARRETT TOOLS 


No. 436 Outside Micrometer Caliper, 
one inch 
No. 124A Inside Micrometer 
No. 11 Combination Square, 12 inch 
No. 1010 Dial Indicator Pocket Gage 
No. 815 Toolmakers’ Hammer 
No. 86A Combination Hand Vise 
No. 596 Pencil Divider 
. 54 Hold Downs 
. 196A Universal Dial Test Indi- 
cator 





NEW HIGH SPEED 
WELDED EDGE 
HOLE SAWS 
Double welded and 
shatterproof. For 
cutting clean, round 
holes in any ma- 
chineable material. 


NO. 153 HACKSAW FRAME 


Sizes from 9/16” 
through 6’’ diam- 
eter. 


Adjustable for 8, 10 or 12-inch 
blades. Sturdy satin finish frame 
with tough rubber pistol grip. An 


ideal frame for use with Starrett 
hand hacksaw blades. 





FREE EDUCATIONAL AIDS 


New Bulletin 1203, “How to Read, Use, Care for Microm- 
eters and Vernier Gages.” Also, Training Aids Bulletin 
No. 1202 which shows the many Starrett training aids 
available free or at small cost. Write for your free copies. 
Address Dept. CE, The L. S. Starrett Company, Athol, 
Massachusetts, U.S.A. 


. 29 Scratch Gage 
» S6A Toolmakers’ Surface Gage 
. 172A Thickness Gage 
. 70A Pocket Scribers 
. 500 Steel Pocket Tape, 72 inch 
. 530 Steel Case Tape 
. 7TLIF “Last Word” Dial Test 
Indicator 
No. 50A Improved Trammels 
. 93A T-Handle Tap Wrench 
. 132 Bench Level, six inch 
. 129 Bench Block 
. 236H Depth and Angle Gage 
. 135 Pocket Level 
. 165 Double End Pin Vises 
. 166 Pin Vises 





. 579 Telescoping Gages 

. 185 Tap and Drill Gage 

. 187 Jobbers’ Drill Gage 

. 167 Radius Gages 

. 829 Small Hole Gages 

. 555 Jewelers’ Screw Drivers 

. 6 Screw Pitch Gage 
Kleenscribe Layout Dye 
Starrett Tool and Instrument Oil 


AND MEASURING TOOLS AND PRECISION INSTRUMENTS 


SINCE 1880 


WORLD'S GREATEST TOOLMAKERS HACKSAWS + 


NDICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 


HOLE SAWS + BAND SAWS + BAND KNIVES 
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K. F. Ludemonn 
Head of Industrial 
Arts Deportment 


“ ..-South Bend Lathes 


give us maximum performance...” 


““We have used South Bend Lathes in our shops since 1933. 

Past performance was a definite factor when we came to equip our 
new school. We have found that South Bend Lathes give 

us maximum performance with a minimum of maintenance.” 


This comment by Mr. Ludemann on their twenty-seven years 

of experience with South Bend Lathes expresses what educators 
are always looking for in shop equipment— maximum per- 
formance with minimum maintenance. You get it, plus unsurpassed 
suitability and many other advantages, when you buy South 


Bend Lathes. Write us. . . let us send you complete information. 
Waukesha (Wisconsin) High School 
John Lehockey, Instructor 


SOUTH SEND LATHE, INC. SOUTH BEND 22, INDIANA 


BUILDERS OF LATHES + MILLING MACHINES + SHAPERS + DRILL PRESSES + PEDESTAL GRINDERS 


1a /VE for NOVEMBER, 1961 (For more information from advertisers, use the postcard on page 71) 








woodworking machines 
in YOUR school shop! 


You'll like them for their ery ae sae free, smooth 
running. Each machine is electronica balanced. You'll 
like their dependability, the cat cory m trouble, their 
excellent safety features. And yes, you'll like the price too. 
Take all these factors into consideration and compare 
NORTHFIELD with any others before you buy. 


The NO. 4 VARIETY SAW 


Tilting Arbor Type 

The Norturie_p No. 4 Variety Saw is a carefully designed, 
quality machine with the latest features. It offers maximum 
versatility for all around sawing in any school shop. In addition 
to wood it’s adaptable for cutting light metals, plastics, and 
other materials. table on the basic machine is 44” x 36", 
plus a 1914” extension for carrying the rip gauge table. One or 
more 12” table extensions can be furnished to increase table size. 
A rolling section table is also available. You'll like this machine 
for its versatility, heavy duty capacity, ease of handling, and 
speed with precision. 


HAND JOINTERS 
These jointers are of the type the student 
will encounter later being used for pro- 
— . where accuracy and fine 
quality of work are essen any 
surfaces are convenient to the opera 
Weight is well distributed Snaralioe well 
balanced smooth operating machine. The medium duty machine at t 
is available in eight and twelve inch widths. Tables are 6’2” long; ra’ 
%”". Heavy duty } inters are available in 12” and 16” sizes. Tables 
are 8’ long; rabbet d depth 54 °. They ene wand Gusee ee ES 
type cylinder head, and a, three, horsepower, 3600 1PM TEPC 
motor; five H.P. motors and belt drive machines also available. 








20” BANDSAW 

Northfield BAND SAWS Northfield SURFACERS 

36° aiven, ‘The 20” band 1 32” qns ieee of H Precisi — ideal for school shops. They 
236° porlaontal ” etl oy. pan ex trvble-tre, echnical dene 


24” x 36” in floor space, horizontal 
is ”, poten capacity Heavy Duty Woodworking They are available in 18” x 
24” x 6”, and 25” x 9” sizes. 
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THE EDITOR’S STAND 


A National Curriculum for Industrial Arts 

Do varionces in industrial arts education in different 
sections of the country indicate the need for a national 
curriculum? 


SPECIAL REPORT 


Individualizing the Project 

A trio of articles on various aspects of how to vary the 
project work in industrial arts to serve the special needs 
of individual students. 


An Overview, Tinkham 
Adapting a Specific Project, iden 
Design, Lindbeck 


FEATURES 


Guides to the Industrial Arts Curriculum 

A review of the important new Office of Education publi- 
cation, “Industrial Arts — An Analysis of 39 State Cur- 
riculum Guides: 1953-1958," prepared by Dr. Marshall 
Schmitt. 


Round Table: Should the per of Industrial 
Arts Change? 


The first installment in a series of ‘orticles in * which 
leaders in industrial arts will discuss vital issues in the 
field —- as o sounding board for your views. 


Automation and Industrial Arts, Harrison 
The implications of automation to industrial arts edu- 
cation, with a guide to developing a related information 
unit about the increasingly important subject. 


Training for Industry, Hardy 
Back-to-School Night in the Auto Shop, Petts 
Human Relations: Key to I-E Success, Lynch . 


Industrial Arts and Vocational Education. — Second-Class Postage paid at 
Milwaukee, Wis., under Act of March 3, 1879. Copyright, 1961, by the Bruce 
Publishing Co. Title registered as Trade Mark in U. S. Patent Office, November 
25, 1930. Published monthly except during July and August on the 1Sth of the 
month preceding the date of issue by The Bruce Publishing Co., 400 N 
Broadway, Milwaukee 1, Wis 

Subscription Information. — Subscription price in the United States, 
possessions, and Canada, $4.00 a year; $6.50 two years; $8.75 three years 
payable in advance. In all foreign countries, $1.00 extra. Single copies, 75 
cents. March School Shop Annual, $1.00 

Discontinvence. — Notice of discontinuance of subscription must reach the 


US 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


November, 1961 Vol. 50, No. 9 


How-to: How to Use a Flannelboard, Barnard 
Another article in the series of articles on ways toward 
more effective instructional practices, this one on the 
common, but frequently underused, A-V device: the 
flannelboard. 


Design for the Teacher: papas 1914 8288 
Materials, Lindbeck . 

Some Convictions of a Teacher Aer a aaaialiial in 
Europe, Hippaka 


ACTIVITY AND TEACHING AIDS 


A Simple Water Ski Clamping Jig, Schillieman 


Project Design Sheets: A Reversible sips 
Hutchings and Lindbeck 


Hand Bending Brake, Reissman 

Arc Welding Table, Josserand 

A Resource Unit on Steel Making, Vella 
Building a Van De Graaff Generator, Francis 


Aids in Teaching Electricity: a Teaching Aid for 
Proving Kirchoff’s Laws, Hampton 


Three-Way Tester, Rueh! 


Engineering —" for hevnilill Edges, 
Burns 


Displaying the Architectural Model, a ae 
DEPARTMENTS 


Equipment, 62 
Reader's Service Section, 71 


News, 4 
Associations, 12 
Personal, 56 


publication office in Milwaukee, at least 15 days before date of expiration 
Notices of changes of address should invariably include the old as well as the 
new address. Complaints of non-receipt of subscribers’ copies cannot be honored 
unless made within 15 days after date of issue. 

Editorial Contributions. — The editor invites contributions bearing upon in- 
dustrial arts, vocational education, and related subjects. Manuscripts, drawings, 
should be sent to the publication office in Milwaukee. 


projects, news, etc., 
In all cases manuscripts should 


Contributions are paid for upon publication. 
be accompanied by full return postage. 

Articles indexed. — The Articles contained in the Magazine are indexed 
in “The Readers’ Guide to Periodical Literature,’ and ‘‘Education Index.”’ 

















LOWPMENT 


Our educational 
consultants are 
at your service 

(no charge) 
to help you plan 
your curriculum 

for teaching 
Electricity /Electronics 


Write Educational Director 


for more details. 


Universal Scientific Co., Inc. 
Box 2-11-1 Vincennes, Indiana 
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The dropout problem and its impli- 
cations for industrial education re- 


| ceived increased attention recently 


when Sterling M. McMurrin, U. S. 
Commissioner of Education, urged 
“the co-operation of all citizens in a 
nation-wide effort to encourage young 
people to complete their schooling.” 
About 20 per cent or two and one- 
half million of the 10,800,000 students 
to be enrolled in grades 9 through 12 
of the nation’s schools this fall will 
drop out before graduation. Dr. Mc- 
Murrin referred to recent surveys 
indicating that sizable percentages of 
school-leavers have “average intelli- 
gence.” He blamed the majority of 
these academic casualties on poor 
guidance or parental indifference. 

A survey of the National Council 
of Jewish Women indicated that a lack 


| Of motivation as the reason cited for 


dropping out almost as often as eco- 
nomic need. “Youngsters stated that 


| they were not learning anything in 


| more effective 


school that would help them on the 
job.” The report indicated a need for 
“school guidance and 


| vocational training programs.” 0 


The James F. Lincoln Arc Welding 


| Foundation has announced the win- 
| mers in its annual $15,000 arc-welding 
| competition for high school students. 


In the industrial arts division, the first 
award winner of $746 was John M. 
Johnson of Lake Nebagamon, Wis., 


| whose entry was a crawler trailer built 
| as a student at Northwestern High 
| School under the guidance of his 


(For more Information from advertisers, use the postcord on page 71) 


instructors, Donald L. Olson and 
Howard Prell. A total of 249 boys 


from 35 states and Puerto Rico won 
awards which are open to vocational- 
industrial and vocational-agricultural 
students in three divisions. Awards are 
made on the basis of usefulness of 
the project, the ability and ingenuity 
shown in the construction and design, 
and the clarity and completeness with 
which the project is described and 
illustrated in the entry. 0 


Steps to strengthen the industrial 
arts program in the Urbana, IIl., 
schools by the district’s director, John 
Robertson, include a pre-engineering 
drafting course in the senior high 
school, a graphic arts unit in the jun- 
ior high school, and a power me- 
chanics course on the secondary level. 
In reviewing Mr. Robertson’s recom- 
mendations, one board member com- 
mented that: “It is gratifying to see 
studies made in the field of industrial 
arts . . . we should take pride in grad- 
uating persons going into trades as 
well as those going into higher educa- 
tion.” 0 


The University of Michigan at Ann 
Arbor has announced its schedule of 
conferences and institutes for indus- 
trial educators for the 1961-62 school 
year: for woodwork on Nov. 11; for 
general shop, on Feb. 24; on auto 
mechanics, on Mar. 17; and on ma- 
chine shop, Mar. 31. For additional 
information, contact Ralph C. Wen- 
rich, chairman, department of voca- 


tional education and practical arts. () 


The ninth annual Ball State Indus- 
trial Arts Conference will be held on 
Saturday, November 18, on the Ball 
State Teachers College Campus in 
Muncie, Indiana. The theme of the 
conference will be “New Dimensions 
In Industrial Arts.” The major em- 
phasis of this one-day conference will 
be upon the future of industrial arts. 

0 
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“Sorry, Griesenbrock, but you won't have time to 
make a hydrogen bomb in one semester.” 
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AUTHORITATIVE 
Up-To-Date : 


SS My S 
~ a ¥ 
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G-W “TEACHING TEXTS” are used by thousands 
of schools. Every month their demand increases. 


Check books you would like to examine and MAIL 
TODAY! 


[) INDUSTRIAL ARTS DRAFTING by Walker & Plevyak. 
A well-rounded first or exploratory course. Revitalizes 
drafting by teaching it as a Language of Symbols used in 
Creative Thinking, Planning. Extra color stimulates stu- 
dent interest, makes important fundamentals easy-to-under- 
stand $3.75 
WOODWORKING FOR INDUSTRIAL ARTS by Ira C. 
Madden. Supplies basic knowledge about tools, woods and 
finishing materials used in productive shop work. Provides 
a wide selection of projects. Over 250 illustrations. . .$4.00 
MOTOR SERVICE’S AUTOMOTIVE ENCYCLOPEDIA 
by Toboldt & Purvis. Greatest book available for teaching 
students Fundamental Principles and Basic Service Pro- 
cedures — the foundation for sound, thorough knowledge 
of auto mechanics 

PRACTICAL CARPENTRY by Mix & Cirou. Used by 
over one thousand schools. Written and illustrated so be- 
ginners understand best carpentry practices. 4-Color insert 
identifies 32 different woods. Over 1100 illustrations. .$5.00 
MODERN REFRIGERATION & AIR CONDITIONING 
by Althouse & Turnquist. Basic Fundamentals, Principles, 
Applications of all Refrigerating mechanisms and their 
components $7.45 
MODERN WELDING PRACTICE by Althouse & Turn- 
quist. Welding, metal cutting, heat treating taught in non- 
technical form. Unbiased coverage of the entire welding 
field $5.00 
PAINTING & DECORATING ENCYCLOPEDIA by Wm. 
Don Jarvis. A one volume library of modern “know how” 
on painting, decorating and wood finishing. Perfect for 
apprentices, vocational students, professionals $5.45 
COPE’S PLASTIC BOOK by D. W. Cope. Best ways to 
saw, machine, polish form, cement, plastics. Over 90 
practical, colorful projects $4.50 
ALL ABOUT SMALL GAS ENGINES 

ALL ABOUT HOUSE WIRING 

FIX YOUR FORD 

FIX YOUR CHEVROLET 

FIX YOUR PLYMOUTH 

FIX YOUR VOLKSWAGEN 

103 EASY JIG SAW PROJECTS 

72 BIRD HOUSES & FEEDERS You Can Make... 

95 PLYWOOD PROJECTS 

PROJECTS FOR METALS 

VOCATIONAL MATHEMATICS (Shop Arithmetic). 
VOCATIONAL MATHEMATICS (Shop Geometry, 
Algebra, Trigonometry) 


Y GOODHEART-WILLCOX CO. 30 DAYS 
@) 1322 $. Wabash, Dept. 88, Chicago 5 EXAMINATION 
unt Please send me on 30 days approval, examination copies of books | have indicated, checking the 


D vo squores above. 


SCHOOLS, 
TEACHERS 
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DEWALT 
10” radial saw 


12” BAND SAWS 
floor and bench models 


NEW 


from DEWALT 


...a Complete line of 
“ready-to-run” power tools 
“teen model for your wood-working 
shop! 


6" JOINTERS , : As 12" LATHES 
floor and bench models floor and bench models 
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24” JiG SAWS 
floor and bench models 


10” TABLE SAWS 
BELT AND DISC SANDERS 
floor and bench models floor and bench models 


them in action at the 


AVA CONVENTION 
Booth Nos. 105-106 
15” DRILL PRESSES | Municipal mVirelhcelal tian 


floor and bench models 


Kansas City, Mo. 
Dec. 5-8th, 1961 


First choice with shop teachers 
everywhere! These are the new, safer 
power tools you can use with confidence 
as you train students for the years 
ahead. Send coupon for free catalog. 


DEWALT, inc. 


A Black a Decker svussidiary 


DEWALT, Inc., Dept. 14-1161 
Lancaster, Pa. 


Send me your new 16-page catalog on the complete 
DeWalt line. 


Name 
Address 








SN ————e 
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The Industrial Arts Curriculum 


What instructional topics are recom- 
mended for the seven basic subject areas 
of industrial arts education by state cur 
riculum guides is reported in the Office of 
Education’s new booklet, “Industrial Arts 
An Analysis of 39 State Curriculum Guides, 
1953-58." This study has three purposes 

1. To analyze the instructional content 
reported in state curriculum guides in se 
lected subject areas of industrial arts at 
the junior high school level (grades 7, 8, 
and 9) and the senior high school level 
(grades 10, 11, and 12) 

2. To illustrate with representative ex- 
amples the instructional content in the state 
curriculum guides for industrial arts, in 
cluding with each example a summary of 
the state organizational pattern for indus- 
trial arts 

To determine the main elements which 
make up the curriculum guides 

The authors state, by way of introduc 
tion, that “This study provides basic data 
related to the nature, scope, and sequence 
of industrial arts education in the public 
schools of the United States. It is basic to 
the curriculum area of industrial arts. Spe- 
cially, it will provide a bench mark for 
the identification of trends and provide 
primary source materials for personnel en- 
gaged in curriculum improvement at state 
and local levels. The study also will provide 
1 base on which intelligent decisions can 
be made to determine the direction indus- 
trial arts should take in the years ahead.” 

The report is divided into three main 
chapters: (1) instructional content analysis; 
(2) content presentation, patterns of or- 
ganization, and main elements; and (3) 
summary, conclusions, and suggestions 


The First Chapter 


The first chapter on “Instructional Con- 
tent Analysis” reports on delimitations, 
basic assumptions, procedures used in the 
content analysis, related research, the ra- 


‘Schmitt, Marshall L., Harrison, Paul E., and 
Pelley, Albert L. “Industrial Arts: An Analysis of 
19 State Curriculum Guides, 1953-58." Bulletin 
1961, No. 17. Superintendent of Documents, U. S 
Government Printing Office, Washington 25, D. C 
Paper, 76 pp., 45 cents 


DESIGNING 
Learn types of joints and their uses 
Read and interpret a working drawing 
Study methods of selecting and supplying 
acceptable designs 


PLANNING 
Calculate cost of material for a project . 
Work out a plan of procedure 
Make a working drawing 


LAYouT 
Draw stock and lay out designs on stock 
Measurement 


tionale for the study, and inferences de- 
rived from the analysis. Table 2 in this 
chapter — consisting of 22 pages — outlines 
the instructional topics (and their frequency 
of mention) in woodworking, metalwork- 
ing, electricity and radio (electronics), 
graphic arts, transportation and power me- 
chanics, and plastics. 

Among the “influences derived from the 
analysis” were included the observations 
that: 

1. In some I-A areas, “no consistent pat- 
terns of content materials which indicated 
a well-defined scope of subject matter.” 

2. “Little evidence that the instructional 
content of the curriculum guides reflected 
a developmental sequence of subject mat- 
ter.” 

3. Several states “are faced with a com- 
plexity of organization of industrial arts 
laboratories which makes successful organ- 
ization of a curriculum extremely diffi- 
cult” 

4. “Very little agreement as to the grade 
placement of particular content or the ac- 
tivities that are appropriate to it.” 

5. “A tendency for groups of contiguous 
states to develop guides which were similar 
in organization and content, although not 
published at the same time.” 

6. And in several states “nonadjacent to 
each other” the organization and content 
recommendations “had considerable resem- 
blance.” 

7. “A number of guides utilized the same 
basic content” as the 1945 and 1953 editions 
of the AVA’s “A Guide to Improving In- 
struction in Industrial Arts.” 

8. Many publications “were developed by 
an ‘analysis approach’ ” with content, how- 
ever, “judgmental in nature with a prevo- 
cational-type emphasis.” 

9. “The common organizational format 
involved operational skills and informa- 
tion” — with the latter of a general related, 
general technical, or guidance nature. 

10. There seemed to be no attempt to 
direct the guide content toward “a pupil- 
centered, a socially oriented, or a problem 
based approach to curriculum building.” 

11. A difference between apparent direc- 
tion of some stated objectives (behavioral) 


17 14 143 
13 ; 11 21 


An excerpt from Chapter I of the OE booklet indicating frequency of mention 

of instructional topics in state guides. The first and third columns indicate 

the number of states and guides noting topics in junior and senior high school 

years, respectively; the second and fourth columns indicate the number of 
times reported. 


and the companion content (prevocational) 

12. “Few significant attempts toward the 
promotion of methodology, involving group 
activities, problem-solving, experimentation, 
research, and the like.” 

13. The content suggested was ordered 
about the nature of a material, such as, 
wood, metal, etc., and its manufacture or 
“processing” in almost every instance 

14. The significant differences were “few 
in number” — with the exception of re- 
gional characteristics, such as leathercraft 
in the western United States and the inclu- 
sion of farm shop content in agricultural 
areas. 


The Second Chapter 

The first part of Chapter II on “content 
presentations, patterns or organization, and 
main elements” of the state I-A guides pre- 
sents “representative examples of how the 
instructional content is presented in the cur 
riculum guides with a summary of the state 
organizational pattern for industrial arts.” 
The states and areas selected are California, 
metals; Idaho, woodworking; Maine, trans 
portation; Minnesota, communications; 
Missouri, all areas; Nebraska, drawing 
and planning; New Jersey, plastics; New 
York, general electricity; Texas, graphic 
arts; Virginia, woodworking. 

This section of the booklet attempts to 
relate specific subject areas of 10 states to 
the over-all organizational pattern of the 
state’s industrial arts departments, as well 
as to relate how the instructional content 
is presented in the guides. 

An example of this analysis is taken from 
New Jersey: 

“4 guide for planning school facilities 
for the junior and senior high school in 
industrial arts is based on five general labo- 
ratories, and including six activities in one 
industrial arts laboratory. For example, 
General Laboratory I, would have activi- 
ties in wood, leather, plastics, ceramics, 
home mechanics, and textiles. General Lab- 
oratory II would have machine shop, art 
metal, ornamental iron, sheet metal, and 
foundry. General Laboratory III would 
have electricity, internal combustion engine, 
refrigeration, radio and television. General 
Laboratory IV would have printing, silk 
screen, bookbinding, rubber stamp, block- 
printing, and photography. General Labo 
ratory V would have agriculture arts 

“The instructional content suggested in 
New Jersey for elementary grades 5, 6, 7, 
and 8 is: grade 5 — wood, metal, leather, 
and plastics; grade 6— wood, metal, 
leather, plastics, and electricity; grade 7 
— wood, metal, leather, plastics, electricity, 
mechanical drawing, ceramics, and home 
mechanics; and grade 8— wood, metal, 
leather, plastics, electricity, mechanical 
drawing, ceramics, and home mechanics 

“Additional areas may be included in an 
elementary industrial arts program: weav- 
ing, knotwork, beadwork, basketry, shell 
craft, metal enameling, jewelry, foundry, 
metal spinning, electroplating, lapidary, 
wood carving, whittling, wood burning, 
model planes and ships, upholstering. arch- 
ery, bookbinding, silk screen work, block- 
printing, photography, and keene cement 
work. 

“The format used in the presentation of 
each area includes five units: (1) tools and 

(Concluded on page 10) 
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NEW DELTA Grinder helps you do more— 
can’t forget its goggles 


No matter what type of grinding or buffing opera- 
tions your students are doing, there’s never a worry 
about safety with this new 7” Grinder. The Twin- 
Lite Safety Shields have double strength, shatter- 
proof glass, are mounted to permit easy swivel to 
side or rear when necessary and have bayonet-type 
bulbs that light both sides of the wheels. In addition, 
the wheel flanges furnish extra support (to meet 
ASA Safety Code Specifications) and the new small 
diameter motor with extended shafts provides 


FREE BROCHURE: Pictures and describes the new Delta 
7” Grinder available in bench and pedestal-type models. Write: 
Rockwell Manufacturing Company, Delta Power Tool Division, 2, 
N. Lexington Avenue, Pittsburgh 8, Pa. 


plenty of clearance for difficult, bulky grinding 
jobs. And there are many more features you'll 
appreciate—features that make this the safest 
grinder on the market. 

Over 32 years of Delta ‘“‘know how” and service 
to the school shop field are your assurance that 
Delta tools are safe, practical and economical. Call 
your Delta Industrial Distributor (listed under 
“TOOLS” or ‘‘MACHINERY’”’ in the Yellow 
Pages) for all the details on the new 7” Grinder. 


another fine product by 'G) 


ROCKWELL 








1-A CURRICULUM 


‘(Concluded from page 8) 
equipment, (2) materials and supplies, (3) 
skills and processes, (4) related informa- 
tion, and (5) suggested projects. An ex- 
cerpt of the format of the curriculum guide 
is shown as follows for the ‘plastics’ area 
“Unir 1— Toots anp EQUIPMENT 

A. Rule 
B. Try square 
C. Coping saw 
D. Back saw 
E. Files 
F. Hand drill 
G. Prick punch 
“Unit I] — MATERIALS AND SUPPLIES 
A. Assorted plastic sheets 
B. Assorted plastic rods 


fogan | armas 


C. Special shaped plastics: 
1. Hearts 
2. Rings 
3. Cross 
4. Animals 

D. Abrasive papers 

E. Polishing compounds 

“Unit IIl — SKILLS AND PROCESSES 


4. Prepare, measure, and lay out designs 


B. Cut designs with saws 
C. Use hand drill 
D. Use files to dress edges 


E. Use abrasive papers to smooth edges 


F. Include hand polish project 
“Unit IV — Retatep INFORMATION: 

A. Types and uses of common plastics 
“Unir V —Succestep Proyects 

A. Napkin holders 

B. Shade pulls 





Accuracy is essential in a lathe. No one denies this. 
Yet accuracy alone isn’t enough. It must be sustained 


accuracy. This requires holding exact tolerances during all machining operations 
and throughout the lathe’s productive life. The new Logan 14” swing lathes deliver 


this sustained accuracy. 


For example, these lathes have variable speed drive for 


precise turning speeds. The drive can be adjusted at anytime to any rpm (40-1400) 
while the lathe is running. You don’t stop to shift belts! Also, the ball bearing spindle’s 
1%” bore and 1,” collet capacity will perform many jobs. But, perhaps, your 


accurate 


best assurance of Logan accuracy is the 
thorough testing—from headstock to 
tailstock—of every lathe before shipment. 
Write for specification proof that Logan 
is your best dollar value in the lathe field. 


MODEL 6510 


$1,775.00 


F.0.B8. FACTORY 


4901 


OFAN 
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The second part of Chapter II reports 
the main elements of the guides. 

The final chapter, with summary, con- 
clusions, and suggestions, represents a valu- 
able section of the booklet. The conclusions 
include two about the instructional con- 
tent recommended by the guides: 

1. The instructional topics most empha- 
sized include project planning, hand-tool 
techniques and machine processes, technical 
information dealing with properties of ma- 
terials and industrial processes, and occu- 
pational information. 

2. “Less emphasis is placed upon topics 
that relate to modern industrial develop- 
ments and problems, such as, automation 
jigs and fixtures, and other mass produc- 
tion devices, practices, consumer problems, 
new products, and processes (such as, 
semi-conductors, atomic-electric plant), and 
human relationships.” 

The suggestions of the final chapter de- 
serve considerable attention from all in- 
dustrial educators. (For an evaluation of 
these suggestions, see “The Editor’s Stand” 
on page 17 of this issue of your IA/VE.) 

The suggestions are based upon an ex- 
amination of the role of industrial arts in 
general education and what the learner 
should develop from I-A courses in our 
technological society. Particularly, the au- 
thors highlight the fact that the student, 
as a result of his “self-exploratory” indus- 
trial arts experiences, should be able “to 
assess his latent abilities so as to determine 
a future course of action.” 

To accomplish this— “to bring about 
more fully these wholsome changes in be- 
havior of the learner’ — “a redirection and 
re-emphasis should be made in the indus- 
trial arts curriculum area.” This improve- 
ment should consist of greater stress on 
(1) “project planning or student planning,” 
(2) “occupational information,” (3) “math- 
ematics and science involving . . . technical 
problems,” (4) content more directly re- 
lated “to modern industrial developments 
and the basic problems of industry.” Ex- 
amples of this include “mass production, 
improvement of product design, research 
and development, new machines and proc- 
esses, uses for new materials, labor utiliza- 
tion, management, automation, safety, and 
communication.” 

A procedure for this re-emphasis is sug- 
gested: “A first step for industrial arts 
curriculum planners could be to identify 
these main problems of industry appro 
priate for study at the different grade 
levels. Second, select guidelines that aid in 
determining the most significant problems 
Third, after a specific problem is identified, 
teaching units could be prepared to bring 
about a desired learning situation with the 
focal point of the unit directed to the 
problem.” 

Finally: “It is entirely possible, in fact 
probable, that new courses may emerge 
around significant problems of industry 
rather than around traditional industry ma- 
terials, such as, wood and metal. Evidence 
seems to point in this direction with 
course titles of transportation laboratory, 
graphic arts, and rudiments of technology 
Others might be industrial research and 
development, principles of production, in- 
dustrial technology, communications, new 
materials and new processes, etc.” 0 
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CLASSROOM DEMONSTRATION A Complete Educational Program 


(Above) Training panels are easily set up for a 


classroom demonstration. Power supplies are all for All Levels of Learning isi 


self-contained and outlets are provided for 


a eee eee Industrial, Vocationa!, Technical and 


Scientific Courses from 
ELECTRONIC TEACHING LABORATORIES 


High Schools, Junior Colleges, Technical Schools, Uni- 
versities, Industry and Government are now using this 
versatile teaching tool for effective electronics instruction. 
The program has been developed, tested and improved 
under actual training situations in a school with 17 years of 
experience in teaching electronics. 

ETL’s electronics training program includes text mate- 
rials, audio-visuals and laboratory equipment incorporated 

Seeded sediaing init aah. 6 set up perma. in a fully accredited curriculum. All equipment is approved 

nently or semi-permanently. No expensive instal- for NDEA purchases. 

lation is needed, since units are easily and . . 

quickly combined Texts, laboratory workbooks, examinations and _ all 
course material for a one-year, two-year, or three-year 
program are ready for your immediate use. 

Each ruggedly constructed modular training panel is 
completely self-contained—ready to go to work in any room, 

Write today for using existing electrical outlets. 

@ Curriculum Outline Depending upon budget, or school requirements, a 

$ Conlin con training program is available to match your needs. Since 
there is no large capital outlay for remodeling, special work 
benches or distribution panels, an economical program can 
begin immediately. 


ELECTRONIC TEACHING LABORATORIES 


5034 Wisconsin Avenue, N. W., Washington 16, D. C. 
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TORIT DUST COLLECTOR 
SOLVES COLLEGE WOODSHOP 
HOUSEKEEPING PROBLEM 


In its maintenance department, Sacramento State College solved a problem 


that is common to all school woodshops.. . 


dust. Not only is dust harmful 


to health, irritating to eyes, nose, throat, and lungs—it raises havoc with 
machines, shortens machine life. S.S.C. solved its dust problem with a 
Torit Model 24FM Cyclone dust collector. This machine simultaneously 
services three saws, a single surface planer, a jointer, a shaper, and a 
floorsweep—removes dust, chips, and shavings with 98% efficiency. 

Torit Dust Collectors offer complete flexibility. With just minor changes 
they can be adapted to alterations or additions in your shop layout. For 
complete facts on dust and how to control it, write 


T © R - Tr MANUFACTURING COMPANY 


1133 Rankin Street, St. Paul 16, Minnesota, Dept. 2233 


 CLAUSING 


VERTICAL MILLER 
IS IDEAL FOR 
SCHOOL SHOP TRAINING 


Mills, Drills, Bores, 
Reams and Shapes 
. at all angles . . . with one work setup! 
Rigid, high precision head with 7 ball bear- 
ings. Ground spindle and quill are hard- 
chrome plated. Full length quill bearings. 
Micrometer depth control stop. Two feeds. 
The new Clausing is an exceptionally accu- 
rate, highly efficient machine tool, ideal 
for school shop training. Write for Catalog 
Today’ 


SSRI CLAUSING DIVISION 
CAUSING Atlas Press Company 


11-106 N. Pitcher St. 
Kalamazoo, Michigon 
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Not Just a HOW TO Book! 


INTERIOR 

ELECTRIC 

WIRING — 

PART I, 

RESIDENTIAL 

by 

Kennard C. 

Graham 

This is a new 6th edition of a book 
(based on the latest National Electric 
Code) which has attained an enviable 
reputation for its thorough coverage of 
job tested practices. The author not only 
explains practical wiring procedures but 
stresses other essential facts as wiring 
safety, alternative wiring methods or 
forms and their relative merits, designs, 
and estimating. Consideration has been 
given to such modern conveniences as 
refrigerators, washing machines, built-in- 
appliances, and the problems arising 
therefrom. 


311 pages. 260 illus. $4.75 
Send for On Approval Copy 


AMERICAN TECHNICAL SOCIETY 
Dept. W-443 
848 E. 58th St., Chicago 37, Ill. 
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ILLINOIS ASSOCIATION OF 
ELECTRICITY-ELECTRONICS 
EDUCATORS 


At a meeting held at Arlington High 
School, Arlington Heights, Ill., on May 13, 
1961, the Illinois Association of Electricity- 
Electronics Educators was organized. 
Twelve schools from the state were repre- 
sented at the meeting. 

The constitution committee has set up 
the constitution which was presented to 
the membership at its fall meeting. 

Meetings will be held twice a year in 
addition to the annual business meeting. 
Future meeting dates will be announced, 
and information concerning the organiza- 
tion can be obtained from the officers. 

Officers for the association are: John 
W. Griffith, president; Floyd Corl and 
John A. Striepling, vice-presidents; T. W 
Whitfield, treasurer; and Dave Baker, 
Lyons Township High School, Western 
Springs, Ill., secretary. 


FLORIDA INDUSTRIAL ARTS 
CONFERENCE 


The Florida Industrial Arts Conference 
was held on Friday and Saturday, October 
20 and 21, 1961, at the Soreno Hotel, St 
Petersburg, Fla. 

Program highlights included a talk by 
Dr. Marshall L. Schmitt, industrial arts 
specialist with the U. S. Office of Educa- 
tion, Washington, D. C. His topic was 
“Industrial Arts—Its Future Is up to 
You.” Ralph VY. Steeb presided at this 
meeting. 

A. F. Persons, manager, X-Ray Divi- 
sion, General Electric Company, St. Peters 
burg, addressed the luncheon meeting on 
Saturday, at which Stanley Sweet, super 
visor of industrial arts, Pinellas County, 
Clearwater, presided. 


VIRGINIA INDUSTRIAL ARTS 
ASSOCIATION 


The Virginia Industrial Arts Association 
wil) conduct a two-day annual convention 
program on November 3 and 4, at Rich- 
mond. 

Dr. William J. Micheels, president, Stout 
State College, Menomonie, Wis., and pres- 
ident of the American Industrial Arts As- 
sociation, will be guest speaker, and will 
use as his theme “The Challenge to In- 
dustrial Arts.” 

Officers of the Virginia Industrial Arts 
Association are Joseph A. Schad, president ; 
Ralph Lewis, first vice-president; Frank 
West, second vice-president; and Virgil 
Harris, secretary-treasurer. Yearbook editor 
is Walter L. Griggs. 





COMING CONVENTIONS 


Nov. 3-4. Kentucky Industrial Education 
Association, at Kentucky Hotel, Louisville, 
Ky. Exhibit chairman: Paul E. Harris, 506 
W. Hill St., Louisville, Ky. 

Nov. 10-11. Oregon Industrial Arts As- 
sociation, at High School, Medford, Ore 
Exhibit chairman: Vern Voss, High School, 
Medford, Ore. 

Dec. 3-5. American Technical Education 
Association, at Hotel Muehleback, Kansas 
City, Mo. Secretary: William N. Fenninger, 
22 Oakwood Place, Delmar, N. Y. 

Dec. 4-8. American Vocational Associa- 
tion, Inc., at Municipal Auditorium, Kansas 
City, Mo. Exhibit chairman: Lowell Burk- 
ett, 1010 Vermont St., N.W., Washington 
eo ee 
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Train Students to 
operate up-to-date 
Regal Lathes 


the low-cost lathe with big-lathe features 


Remember switching to the new automatic transmission 
automobiles after learning to drive with old-fashioned gearshifts? 
Your left foot probed nervously for a clutch pedal that wasn’t 
there. Coordination was off. 

So it is with students trained on old-fashioned style lathes, even 
if they’re brand new! In many schools students are taught with 
lathes that bear little resemblance to the late-model machines 
they'll use in industry. Controls aren’t in the same place, don’t work 
the same, don’t feel the same. And lathes today do jobs students 
can’t possibly learn on machines designed for economy alone! 

Designed and built like the lathes used by industry, LeBlond 
Regals are the best lathes available to prepare young men for 
successful careers. Regals will give you a long life of precision 
with safety and the kind of dependability you’d expect from much 
higher priced machines. Because of their sturdy construction, 
they'll require only minimum maintenance, thereby saving 
hundreds of dollars in repairs over the years. 

Three-quarters of a century’s experience has gone into the 
design and building of LeBlond Regal lathes. As the world’s 
largest builder of a complete line of lathes, only LeBlond can give 
you a low-priced machine with true big-lathe features. 

Write for Bulletin R-961J. 


New Regal Lathes offer a 
choice of manual shift or 
Servo-Shift headstock. 


New Regal Headstock lets you start 
with standard manual controls and later 
convert to hydraulic Servo Shift (increas- 
ingly popular in industry) at modest 
extra cost. Regal headstocks feature the 
same gear-belt drive principle LeBlond 
employs in its Heavy Duty lathes. 


One-Piece Apron housed in a double- 
wall casting to protect the positive-jaw 
clutch and gear train from dirt and mis- 
alignment. Single control for both cross 
and length feed. 


Both Leadscrew and Feed Rod are used 
on the Regal as they are on bigger lathes. 
Essential to thread chasing accuracy 
over a period of years. 


Hardened and Ground Replaceable 
Steel Bed Ways are fitted to LeBlond’s 
exclusive ‘‘compensating guideway’’ 
principle to insure better distribution of 
forces for long-time accuracy and mini- 
mum wear. 


LeBlond Regals are built in 13” (bench 
& floor), 15”, 17”, 19”, 21", and 24” sizes. 
Also 17"/28", .19"/28", 21"/39", and 
24"/39" Sliding Bed Gap models. 17” 
through 24” also available in Plain Gap 
models. 


sceiemeneniniedl 





THE R. K. LE BLOND 
MACHINE TOOL COMPANY 
Cincinnati 8, Ohio 
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Students 


—!h 





MT-405A Exhaust Gas Ana- 
tyzer — Checks the air-fuel ratio 
— shows you if carburetor is set 
properly. 

MT-415A Tach-Dwell Meter — 
Tach scale checks engine rpm. 
Dwell scale checks dwell or com 
ongle. 

MT-401A Generator -Regulator 


With this top-quality Snap-on equip- 
ment, you can teach students the 
latest in tune-up methods — instruct 
them in the use of meters and ana- 
lyzers they’ll be using to service com- 
plex modern cars and trucks. Fully 
illustrated booklets give step-by-step 
procedures — reduce need for extra, 


learn trouble diagnosis quickly, positively 


with this NEW 


WAP-CVt 


TUNE-UP SET 


pensive cabinet with various testers 
built in. Also, you can use any one 
of the units separately anywhere in 
the shop. Roll stand holding all four 
testers is available optionally. 


We will be glad to have our nearest 
Snap-on branch arrange a classroom 


Meter — Tests the gonerater, demonstration at your request. Write 
checks regulated amperes, cut- now for free descriptive literature. 
out and regulated voltage. 
MT-430A Ignition Analyzer — 
Tests primary and secondary coil 
efficiency; coil heat; stalled mo- 
tor coil current; capacitor ef- 
ficiency. 


individual instruction. 


Priced to fit your school budget 
Each of the four testers is a complete 
unit in itself — with no outside power 
needed. You save the cost of an ex- 


Cc or,RP OR AT IO N 
8074-K 28th Avenve ° 





Kenosha, Wisconsin 











A PLACE FOR EVERYTHING 


and everything in its place with 
PARENT tool and ware cabi- 
nets. End tool and hardware disorder. 
Two or more of these cabinets 
bolted together form a continuous 
space storage wall. The modern 
approach to orderly tool and hard- 
ware storage 


No. 318 Hardware Cabinet. Size is 
36” wide, 12” deep and 7’3” high 
Equip) with ten various size 
bins for box or package storage, 
and 68 various size drawers for 
broken package or small parts stor- 
age. Convenient sliding shelf fa- 
cilitates sorting. 


FORGE 
FURNACES 





No. 318 


Each cabinet has double swinging 
doors with lock to provide maxi- 
mum security 


FURNACES 
No. 36-12-84 Tool Cabinet. Size is 


36” wide, 12” deep and 7°3” high. 
Tool compartment is 36” wide, 12” 
deep and 5’0” high with perforated 
masonite tool board mounted on 
back and sides — furnished with 
fifty tool hooks. Cabinet also con- 
tains twelve bins and eight box 
drawers for small parts storage. 
Get pl information — send 
for FREE School Shop Equipment 
Cataleg TODAY! No. 36-12-84 


PareNt Metat Propucts 


INCORPORATED 
Dept. 1-45 


COMBINATION FURNACES 





Shop instructors prefer SUNBEAM furnaces because they are safe, 
dependable and economical. Write for FREE catalog with descrip- 
tions and specifications on complete line. 


Aunhbeam EQUIPMENT CORPORATION 


178 MERCER STREET © MEADVILLE, PENNSYLVANIA 


6801 State Road Philadelphia 35, Pa. 


i: 
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BLACK & DECKER’S LONGER LIFE LINE 


58 B&D Drills make classwork go like clockwork 


NEW! %” End Handle Drill is ideal 


for tough construction jobs. So power- head for getting 
between joints and pipes. Reverse end 


attachment to speed up or slow down. 


ful it has 48 ft./lbs. lock torque, 
the highest of any comparable tools. 


NEW! %” Right Angle Drill has a 


REDESIGNED! \” End Handle 
Drill has a slimmer, more compact 
profile, ball-bearing construction. Fea- 
tures long-life, cooler-running motor. 


around corners, 


34” Reversible Scru-Drill®1s a drill and 


Magnetic Drill Press in 4%” and \” 
sizes, sticks to the job in any ition. 
2-speed 1%” also available. All models 
reverse. Manual or remote control. 


4%" Shorty Drill is a compact little 
helper that works in and out of the 
tightest quarters with special ease. 
Twin fans make this a cool tool, too. 


screwdriver in one. Drives or removes 
screws, nuts and bolts; drills %” ca- 
pacity in steel, %” capacity in wood. 


Every bit counts . . . when you teach your stu- 
dents with any one of Black & Decker’s 58 drills. 
Power? B&D’s newly beefed-up motors won’t 
back down in the toughest going. Handling? 
When you grip a B&D Drill naturally, it’s never 
off-balance, always easy to handle. Durability? 
Black & Decker Drills lead a rugged life—and 
love it! 


So drill home your points with this fine line. 
Classroom use and abuse won’t slow up a B&D 
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Drill’s ability to teach. And each one creates a 
desire to learn, right from the start. You'll find 
Black & Decker tools sold by leading distributors 


everywhere. For sales or service, look in the a 
Yellow Pages of your telephone book under ELECTRIC | 


Black s Decker: 


MAKER OF THE WORLD'S FIRST 
CORDLESS ELECTRIC DRILL 
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New! Uedtieok clamping. feature! 
THE WILTON 


7 @FFSET VISE 








Write now for complete information or an now standard in all Wilton viees . . . 


obligation-free look at the @ 4 i eTiME-LUBRICATED 
| moet Revolutionary shop vise on the market! Bi typusy ~ ee 


| A new OILITE (cll cushioned) thrust 


bearing is now furnished on Wilton 
© “Professional Quality’ Woodworkers’ 

Vises. The bearing is made of sintered 

bronze, and is oil impregnated — 


Wilton Tool Mfg. Co. * Schiller Park, Illinois ‘lubricating on both feces! 


VE-11? 
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the editor’s 
stand 








A NATIONAL CURRICULUM FOR 
INDUSTRIAL ARTS? 


Within the past week there arrived on your editor’s 
desk a new U. S. Office of Education bulletin titled, 
“Industrial Arts— An Analysis of 39 State Curriculum 
Guides.” These were guides published between 1953 and 
1958 representing a total of 22 states which have published 
during that period some kind of curriculum material in- 
tended to help schools and instructors in establishing 
industrial arts programs. This excellent bulletin was the 
result of a study made by Dr. Marshall Schmitt, OE 
specialist for industrial arts, and several researchers. 

In preparing the study, the researchers analyzed all of 
the curriculum guide materials and set up tables showing 
the instructional topics that were suggested in these 39 
guides. They found a wealth of material for drawing and 
planning, woodworking, metalworking, electricity and 
radio and a more limited amount in plastics, graphic arts, 
and transportation and power mechanics. An attempt was 
made to analyze each instructional topic under these 
areas and to indicate how many states and how many 
guides reported this content for either junior or senior 
high school level. (This, of course, turned out to be a 
long and tedious job.) 

It was found that, in general, the guides followed the 
analysis technique and indicated the operational units and 
the informational units that might be covered. Interest- 
ingly enough, however, most units were concerned with 
the use of hand tools or the operation of machines and 
related information concerning materials. The researchers 
found that there was not very much agreement as to what 
should be taught. Each state apparently has its own ideas 
as to what is good industrial arts. The only exception to 
this was found in cases when the state curriculum guide 
generally followed the, bulletin published by ‘the AVA 
titled, “Improving Instruction in Industrial Arts.” 


Insights Into Problems 

Some interesting insights into our problems can be 
obtained from this analysis. First of all, it seems rather 
significant that less than half of our states (only 22) 
published any kind of curriculum guide between 1953 and 
1958. Second, among the states which did publish such 
materials, there is not great uniformity as to suggested 
teaching content. Third, the curriculum guide indicates 
that we have not progressed in our thinking very far away 
from the concept of teaching basic hand tool and machine 
processes in the making of a project. 

Very little evidence was found to support the frequently 
stated objective that industrial arts interprets American 
industry. As a matter of fact, the researchers devoted the 
last chapter of their report to pointing out that industrial 
arts is not very effective in helping students understand 
our industrial economy and that perhaps there should be 
some drastic changes in the organization of our curriculum 
material. They suggest that our curriculum guides should 
perhaps be based not on an analysis of tools and machines 
as they relate to processing a particular kind of material, 
but rather, that they be organized around modern indus- 
trial developments and basic problems of industry. In 
other words, instead of metalwork and woodwork, perhaps 
we should have industrial technology and communications. 
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(For a detailed review of the booklet, “Industrial Arts — 
An Analysis of 39 State Curriculum Guides,” see pg. 8 
of this issue of your IA/VE.) 

This brings us to a point we have stressed in previous 
editorials: If industrial arts is part of general education 
and is good for all, then why shouldn’t we have a 
national curriculum for industrial arts? How can we 
expect to identify industrial arts as a curriculum area if 
every state and every teacher teaches different material? 
There are those, of course, who suggest that industrial 
arts is only a teaching method and not a content area. We 
assume this group is in the minority. If the major portion 
of teachers in the United States agrees that industrial arts 
is an essential subject in our curriculum, then it’s time 
we set up, not state curriculum committees, but a national 
committee to identify in clear terms what should be 
covered in each area of our program. 


Re-evaluate Our Present Curriculum 

However, it is our contention that industrial arts is in 
no position to move directly from an organizational pat- 
tern around materials such as woodworking and metal- 
working to one around such major problems of industry 
as industrial technology and industrial research. We favor 
re-evaluation of our present curriculum area with an 
attempt to modernize and standardize content at the 
junior and senior high school level. We favor some good 
research and experimentation along the lines suggested 
in the last pages of the bulletin. In other words, some 
schools should make an attempt to organize courses around 
such major areas as principles of production, industrial 
technology, and industrial research. If it can be shown 
that this is a superior organizational pattern and that the 
average industrial arts teacher could handle it, then it 
should be given serious consideration. 

What we need more than anything else at the present 
time is a modernization of our present courses. There is 
much that can be done to improve our courses in wood- 
working without completely changing them. There is little 
evidence in the instructional topics listed under woodwork- 
ing, for example, that much is being done to teach students 
about the new man-made materials, about modern building 
techniques, and about production of wood products. These 
could all be integrated into one of the present woodwork- 
ing courses. Much about industrial technology could be 
taught in our present metalworking programs. Certainly 
the importance of jigs, fixtures, and dies, interchangeability 
of parts, precision measurement, and so forth, could be 
covered. There is an urgent need to revitalize and stand- 
ardize industrial arts courses. 

Let us remind our readers again that we do not refer 
to standardization of projects or students’ activities. Our 
only interest is in having some uniformity of course offer- 
ings and content throughout the United States. If we are 
not willing to establish this uniformity, we will be the 
ones to suffer in the end. 0 
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I) round table 





Should The Objectives of 
Industrial Arts Change? 


000 This is the initial article in a series designed to analyze 
several of the more vital questions confronting modern industrial 


arts. 


The questions will be commented upon briefly by some 
of the leaders in industrial arts who have a special interest in the 


area. 


As a final step in this “round table discussion,” we hope 
you will write your own views on the topic. (Send them to the 
Editor at 400 N. Broadway, Milwaukee 1, Wis.) As many of 
these views as possible will be published in the “letters to the 
editor” column in forthcoming months’ issues. 


a 


at the round table 


“We should restudy our 
objectives and bring them 
up to date.” 


One of the earliest lists of industrial 
arts objectives appears in The Stand- 
ards of Attainment of Industrial Arts 
Teaching, published by the American 
Vocational Association in 1934. These 
objectives were an outgrowth of an 
interest in industrial arts in the Ameri- 
can Vocational Association Meeting in 
Los Angeles in December, 1927. As a 
result of this interest and meeting, in 
1928 a committee on Standards of In- 
dustrial Arts Teaching was appointed 
by the president of the AVA. However, 
it was not until 1934 that the publica- 
tion of The Standards of Attainment 
of Industrial Arts reached the final 
stage. This list of objectives has re- 
mained approximately the same, with 
the addition of one objective, Health 
and Safety, which was added when the 
publication was brought up to date and 
entitled “Improving Instruction in In- 
dustrial Arts,” in 1948. 

The third revision of the publication 
in 1953, called “A Guide to Improving 
the Instruction in Industrial Arts” car- 
ried the same objectives as the 1948 
issue. This sketchy background indicates 


that we have been using for the past 
30 years an original set of objectives 
with very minor changes. If our society 
and industry had stayed static during 
the past thirty years, these objectives 
might still be as effective as they were 
originally, but with the major changes 
that have taken place in industry, 
science, and our society and technology, 
it would seem that the objectives of 
industrial arts should be reviewed care- 
fully by competent people to re-evalu- 
ate and change by addition, alteration, 
and deletion those which do not fit 
our present pattern. As an example: at 
one time emphasis was placed on in- 
dustrial arts as a means of interpreting 
industry. At the time it was stated, 
that might have been a realistic objec- 
tive. There has developed, however, a 
great chasm between what is going on 
in industry and what is going on in 
the industrial arts laboratory. It is 
doubtful if we are in any way approach- 
this objective. We should restudy our 
objectives and bring them up to date, 
the same as we should study curriculum 
guides and subject-matter content. OC 


ATHOL R. BAILY 


Assistant Professor of Industrial 
Education 
University of Washington, Seattle 


“For some students. . . 
general education; for 
others . . : prevocational 
in nature.” 


Definition: Industrial arts courses are 
those shop and drawing classes which 
are scheduled for grades 7-12 and 
which are not reimbursed under the 
federal acts. 
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The prime purpose or objective of 
industrial arts courses, according to the 
definition officially adopted by the 
American Industrial Arts Association, 
is as follows: To define, stimulate, co- 
ordinate and strive for the ideal form 
of industrial arts education as a vital 
aspect of general education on all levels, 
elementary, secondary, and adult, na- 
tionally and internationally. 

This statement is, I presume, an 
outgrowth of many convention pro- 
grams, conferences, and group discus- 
sions. I believe, too, that it is a state- 
ment which reflects the thinking of 
Many supervisors, consultants, teachers, 
and teacher educators now active in 
industrial education. 

But should the preceding objective 
be the only purpose of industrial arts? 
I think not. 

And, also, what does the taxpayer 
think of industrial arts? Does he be- 
lieve it to be an important activity in 
the total school program? 

In a recent article, “Voters and Their 
Schools,”? 4925 persons replied to a 
series of questions, one of which— 
together with its answer — was stated 
thusly: 

Q: What does the voter consider the 
least important tasks of the school? 

A: To teach about the local region, 
to afford enjoyment of cultural activi- 
ties such as art and music, and to 
provide industrial arts. (italics mine) 

From that same article has been 
excerpted a second question, also with 
its answer 

Q: What does he (the voter) think 
the schools are doing poorly? 

A: Teaching about budgeting and the 
use of money and property. giving 
pupils a knowledge of occupational 
opportunities. providing psychological 
guidance, and providing vocational edu- 
cation for industry. (italics mine) 

It would seem, therefore, that the 
taxpayer rejects the concept that’ in- 
dustrial arts is general education orily 
and, instead, asks that our shop and 
drawing classes make an effort to pro- 
vide students with some degree of 
vocational training. 

A number of schools. it is true, al- 
ready recognize the fact that the in- 
dustrial arts program should offer some 
measure of vocational education. For 
instance, in the public schools of Mil- 
waukee, Wisconsin, the industrial arts 
program does provide students with 
marketable skills and experiences which 
form a basis for occupational employ- 
ment. In Wichita, Kansas, industrial 
arts and crafts programs have equipped 


‘American Industrial Arts Association, Inc., 
Resolution of Members Authorizing Amendments 
to Articles of Incorporation. 

*NEA Journal, March, 1961, p. 29. 

‘Delta Power Tool Instruction, Fall, 1960, 
p. 4 
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students, by the time of their gradua- 
tion, with a head start toward qualify- 
ing for apprenticeship in skilled jobs.* 

Conant,® discussing educational ob- 
jectives in a widely-read magazine, 
pointed out the value of shop and 
drafting courses: “. . . some portion of 
the school day in the eleventh and 
twelfth grades should be devoted to 
practical courses . for boys voca- 
tional courses such as auto-mechanics 
or machine shop work.” 

High school principals are also aware 
of still another purpose of industrial 
arts courses. For instance, the following 
sentence was part of a letter recently 
sent me by a high school principal: 
“T hope to include a semester of draw- 
ing for pre-college students, that work 
to be directed especially to future col- 
lege students in mathematics, science. 
and engineering.” 

Thus, I believe that for some stu- 
dents industrial arts courses should be 
general education; for others, such 
classes must be vocational or pre- 
vocational in nature; and for still 
others, this course content has college 
preparatory value. 0 

‘Delta Power Tool Instruction, Winter, 1960 


» em 6 
SLadies Home Journal, May, 1960, p. 30 


JOHN A. JARVIS 


Dean, School of Industrial 
Education 


Stout State College, Menomonie, 
Wis. 
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“The real problem seems to be 
one of implementation of the 
purposes of industrial arts.’ 


“Educational objectives serve three 
purposes: (1) as goals to be attained: 
(2) as guides in the selection of con- 
tent, organization and procedure; and 
(3) as standards in evaluation of at- 
tainment. They are determined by a 
careful consideration of (1) the nature 
and needs of society past, present, and 
future, (2) the character and needs 
of the individuals to be educated and 
the best there is in educational theory 
and practice.” The purposes of indus- 
trial arts education are to develop: 
(1) skills in the production and use 
of sketches, schematics, graphs, dia- 


1 London, H. H., Course of Study, Unit II, 
Principles of Trade and Industrial Teaching 


grams, and drawings; (2) skills and 
knowledge in the use of tools, materials. 
products, and processes of industry; 
(3) discriminating consumers of goods 
and services; (4) wise and purposeful 
use of leisure time; and (5) an under- 
standing of the world of work and 
abilities of young people to make oc- 
cupational choices in terms of their 
interests, aptitudes, and capacities. 

These objectives of industrial arts are 
generally accepted and educationally 
sound. Much time and effort have been 
spent by distinguished leaders of in- 
dustrial education in formulating the 
purposes of industrial arts. These pur- 
poses have stood the test of time and 
change. Educators and educational phi- 
losophers have no quarrel concerning 
the value and soundness of industrial 
arts objectives. 

The real problem seems to be one of 
implementation of the purposes of in- 
dustrial arts. Possibly a reason for the 
lack of proper implementation is the 
failure of educators to continuously 
evaluate the total program of indus- 
trial arts and the results of teaching in 
terms of the accepted objectives. 

Industrial educators need to make 
an analysis of present industrial prac- 
tices and install those activities which 
are adaptable to school shop conditions 
Teachers in the area of industrial arts 
have been criticized, probably justly. 
for permitting students to work too 
slowly and leisurely. Not enough em- 
phasis has been put on speed with 
accuracy. The use of some production 
work with set standards and time 
limits might alleviate this criticism. 
Special emphasis on meaning of inter- 
changeability of parts and the integra- 
tion of scientific and mathematical prin- 
ciples with industrial practices would 
help achieve the purposes of industrial 
arts. 

If educators expect to accomplish the 
goals which have been established for 
industrial arts, they will have to dis- 
miss the idea that it can be done with 
inadequate finances. Employment of 
good teachers means competition with 
industry for their services. If students 
are going to learn about industry, they 
must have tools, facilities. and mate- 
tials with which to learn. Administra- 
tors need to obtain the best teachers 
available who in turn have the re- 
sponsibility of analysis of industrial 
activities, writing courses of study. 
planning the industrial arts program. 
presenting clearly the facilities needed 
to accomplish the aims, apply the best 
educational theories and practices in 
using the facilities furnished, and evalu- 
ate the results of teaching in terms 
of the accepted objectives. 

The present objectives of industrial 
arts are entirely adequate, Changes 
should be made in content and methods 
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of industrial arts to be in keeping 
with sociological and economic condi- 
tions, and new materials and processes 
of industry 0 


MARION E. MADDOX 


Professor of Industrial Education 
University of Arkansas, Fayetteville 


“We need first to agree upon a 
series of realistic objectives 
and to decide upon their 
relative importance.” 


Before considering any changes in 
the objectives for industrial arts, one 
may well ask: what are the objectives 
for industrial arts? It seems logical to 
study our present goals before seeeking 
changes. Immediately this leads us into 
a dilemma for there is no standard set 
of objectives for industrial arts which 
is recognized by all in our field. As a 
whole, industrial arts teachers probably 
are more in agreement than in dis- 
agreement about our educational goals 
but it is unfortunate that we are not 
in complete harmony. 

Because we have no universally-ac- 
cepted goals for our area of the cur- 
riculum, we must turn to statements of 
objectives by committees, professional 
organizations, and prominent personali- 
ties in the field. This leads to another 
interesting question: whose objectives 
shall we consider for change? The 
number of objectives claimed for in- 
dustrial arts varies with the author. 
Within the past 15 years lists have ap- 
peared containing from 4 to 37 objec- 
tives for industrial arts. It certainly 
would make a difference whose objec- 
tives we chose to revise. 

Should the objectives for industrial 
arts change? Yes, definitely, yes! In 
the first place we have too many ob- 
jectives. We should focus our attention 
and efforts upon fewer goals. We should 
use a rifle approach rather than a shot- 
gun approach. At the present time there 
are so many objectives that a teacher 
can do almost anything in the name of 
industrial arts and still justify his ac- 
tions completely. For this reason in- 
dustrial arts activities presently range 
from the sublime to the near-ridiculous 
—all properly justifiable, however, un- 
der one or more of our present ob- 
jectives. 

Then, there is the problem of em- 
phasis which each objective should re- 
ceive. Few writers are bold enough to 


(Concluded on page 54) 


Automation 


and 
Industrial 
Arts 


O. S. HARRISON 


(1010 What does automation mean for industrial arts instruc- 
tion? A discussion of how instructors can orient I-A students to 
this phase of technology through a class project. 


Automation is a new word; to many 
people it has become a scare word. 
Yet it is not essentially different from 
the process of improving methods of 
production which have been going on 
throughout the history of mankind. 
Automation has been with us ever since 
some person by superior intellect or 
by pure luck first used stone or wood 
to do better and faster some of the 
things done only by hand. 

We all have vague ideas Jf the im- 
pact on employment with the develop- 
ment of the electric eye, mechanical 
brains, and other intricate electronic 
and radiative devices which operate and 
control various types of machines. The 
production engineer has at his disposal 
a wide variety of machines and devices 
for controlling them which, when put 
together in proper sequence, can turn 
out a continuous flow of mass-produced 
articles without human hands touching 
them during the entire manufacturing 
process.' 


* Maher, Edward, Automation, A Background 
Memorandum, National Association of Manu- 
facturers, New York, N. Y., 1960 


Implications for Industrial Arts 

Now what does all of this have to do 
with industrial arts? Is it any concern of 
ours since automation, in some degree, 
has always been with us and will con- 
tinue to be — and in all probability will 
be accelerated? 

If we subscribe to the philosophy 
that one of the prime purposes of indus- 
trial arts is “To develop in each student 
an insight and understanding of industry 
and its place in our culture,”? then it 
is perhaps not only within our area of 
subject matter but our definite respon- 
sibility. 

Pupils do not understand the ambigu- 

2 Schmitt, Marshall L., Conference on Indus 


trial Arts, Office of Education, Washington, D. C., 
1960. 


Dr. Harrison is chairman of the 
industrial arts department, Univer- 
sity of Georgia at Athens. 
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ous terminology, the shop-worn phrases, 
and the high-sounding utterances edu- 
cators are likely to use in working with 
youth. Helping the individual find his 
place in society; we are not concerned 
with teaching subject matter, but we are 
concerned with teaching the boy; the 
worth of the individual is important; 
we must all work toward helping the 
pupil attain his highest level of poten- 
tiality; these have little meaning. Many 
of us use similar statements because we 
are not able to really do creative think- 
ing and work in arriving at solutions 
which will help pupils solve their prob- 
lems. As we all know it is easier to talk 
than to do. 

Pupils are concerned with such things 
as: If I prepare for a particular type 
of work or profession will there be em- 
ployment for me when I finish my prep- 
aration? What industries or professions 
will be either declining or extended 
within a few years? If a pupil asks such 
a question, it is possible (and quite 
likely) the teacher will tell him to study 
the problem and report back to the 
class what he learned and present to 
the class the benefits of his opinions. 
And that will usually stop the bright 
pupils from asking questions not di- 
rectly related to the course. 

It would be folly to contend that 
automation will not bring about major 
changes in our economy and way of life. 
If it did not, there would be no purpose 
at all in the work of the scientists who 
are developing this technological concept 
and the production engineers who are 
conceiving ways in which to put it to 
work. 


A Class Project 

We should let the pupils learn — and 
this may be done through leadership on 
the part of the teacher working with 
the pupils in making a careful study 
and evaluation of the material on the 
problem of automation — that there will 
be manufacturing industries in which 
total employment will be increased 
through automation, there will be others 
in which it will be reduced, and still 
others in which employment will have 
vanished. A close study will reveal there 
will be some industries not now in 
existence, which will offer many oppor- 
tunities for employment. 

Everyone should realize that changes 
are made when a new industry begins 
and then develops on a national scale 
When this happens, it may or may not 
replace another industry. Many exam- 
ples could be cited, but one will suffice 
For a long time draymen with horses 
and wagons worried about what would 
become of them when hauling would be 
taken over by trucks. Most of the dray- 
men later become truck or taxi drivers 
and many more jobs were made avail- 
able. 
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New industries do not always replace 
old industries. Many times they replace 
a poor condition, such as electric lights 
replaced semi-dark homes with well- 
lighted homes. Our heating devices with 
excellent fuels such as oil, gas, and elec- 
tricity have, to a large extent, replaced 
the heating of our homes with stove 
wood which had to be cut by hard 
labor. 

After classroom study and discussion 
on automation and its impact on our 
lives, the industriai arts teacher should 
mention that the qualified person, in 
terms of education and ambition, can 
always adjust himself to changing con- 
ditions. The person with study and de- 
sire always has and always will make 
successful adjustments. The pupils with 
the better chance of coping with any 
situation are those who remain in school 
and complete, at least, a strong basic 
education, 


Sources of Data 


There are many places to gather data® 
and projected studies on automation 
and employment. Perhaps the following 
will give some new light on the outlook 
for the chances of youth finding a suc- 
cessful place in society. 

Between 1960 and 1970 total employ- 
ment will increase by 20 per cent. Con- 
struction, finance, real estate, insurance, 
trade, and government services will in- 
crease at a faster rate. Manufacturing 

* Manpower — Challenge of the 1960’s. Bureau 


of Labor Statistics. U. S. Dept. of Labor, Wash 
ington, D. C., 1960 


employment will increase at about the 
20 per cent rate, while transportation. 
public utilities, and mining will increase 
at a much slower rate. Agriculture will 
not be good as it will experience a 
decline. 

Professional and technical personnel 
will increase by 40 per cent during the 
next ten years, while proprietors, man- 
agers, and skilled workmen will increase 
about the 20 per cent rate. Clerical, 
sales, and semi-skilled workers will in- 
crease by about 25 per cent. Employ- 
ment for the unskilled in all classifica- 
tions will show a decline. 

Equally important is the age composi- 
tion of the 1970 labor force. Workers 
under 25 years will increase by 46 per 
cent. The 25-34 age group will account 
for only a 12 per cent increase. Most 
distressing is the fact that there will be 
a decline in the number of workers be- 
tween the ages of 35 and 44. The over 
45 age group will experience a 20 per 
cent increase. 

The introduction of technological im- 
provements will place an obligation on 
the labor force and schools. At the 
same time it will help solve some of 
the problems associated with the effi- 
cient utilization of manpower. 

During the next ten years life in 
America will be richer, better, more 
rewarding, with greater opportunities 
for the young, increased satisfaction for 
adults, and more tranquility and com- 
fort for all. This is certainly true. for 
those who prepare themselves to meet 
the challenge 0 


— Chrysler Corp. 


One phase‘of automated power plant processing at Chrysler: verification of 
the fact that “The introduction of technological improvements will place an 
obligation on the labor force and schools.” 





Training for Industry 


RAY HARDY 


O00 A report of one industrial program designed to keep 
employees current with method and process development. 


The search for trained personnel in 
all phases of industry is as continuous 
as it is logical. Rising cost and competi- 
tion are constant demanders of im- 
proved operations. While corporate 
growth alone justifies training, the need 
is compounded by the advanced trend 
of the times, coupled with the indi- 
vidual’s never-ending search for ex- 
panded knowledge and income. 

With the continuous increasing of 
competition in the aircraft industry, it 
is essential that the estimator, the buyer, 
the administrator, the design engineer, 
and other affiliated personnel be well 
versed in the science of manufacturing 
methods and processes 


The Problem 

Current approaches are not parallel 
with the sophisticated materials such as 
beryllium, zirconium, titanium, inconel, 
and monel which are being introduced. 
In order to work these new materials 
there has been an increase in the de- 
velopment of methods and facilities. 
Some of these methods are chemical 
milling, spark erosion, and electrical dis- 
charge. The high speed tool bit which 
the machinist could sharpen and have 
on hand has been replaced with ceram- 
ics and synthetic diamonds developed 
through the tool engineers’ never-ending 
search to find harder materials to ma- 
chine harder metals. With this, the 
abrasive manufacturer had to formular- 
ize abrasives and design wheels to 
sharpen these peculiar tools, coupled 
with the design of facilities to control 


Mr. Hardy is assistant supervisor of 
materials handling, Convair Divi- 
sion of General amics Corpora- 
tion, San Diego, Calif. 
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every geometrical point of the tool for 
maximum life and productivity 

Knowledge of manufacturing methods 
is a valuable assist to the buyer in 
selecting a properly equipped vendor. 
One of the most important factors in 
the aircraft industry is schedule. If a 
vendor must subcontract operations 
which he is not equipped to perform, 
the lead time is increased — and so is 
the middle man profit. 

Because of mentioned competition, 
the estimator must be prepared to base 
his quotations on the most productive 
and economical methods and processes 
possible. He must consider the rates of 
the facilities involved and be capable 
of measuring the time element. For ex- 
ample, in machine shop, the rate on a 
No. 6 hydrotel profile mill will be much 
higher than the rate on a No. 6 con- 
ventional mill, even though the capacity 
of the two machines is the same. 

To parallel machine shop, in sheet- 
metal fabrication the rate of a hydro- 
form operation would be much more 
than that of a punch-press operation be- 
cause of the difference in the capital 
cost of the two machines. The reason 
that the hydro-press operation over- 
rules the punch-press operation is the 
tooling cost involved. A simple form 
block is made to produce a formed 
hydro-press part where a complex form 
die with die sets must be made to pro- 
duce a punch-press-formed part. 


How Training Programs Serve 

The training section can use this in- 
formation to introduce manufacturing 
methods to unattached personnel and to 
familiarize apprentice machinists and as- 
sociated personnel with the basic ter- 
minology, machines, attachments, ac- 


cessories, required tools, and operational 
methods. 

The employment office can use this 
information to screen and help select 
applicants for possible affiliated posi- 
tions, such as tool and operation plan- 
ners, machine tool designers, machinists 
and machine operators, or applicants 
claiming diversified experience who seek 
employment as tool -engineers or re- 
lated positions. 

Additional knowledge of manufac- 
turing methods wili enable the design 
engineer to consider the complexity of 
his design measured against methods of 
fabrication. For example, he may design 
a component to be manufactured by 
profiling. With knowledge of this op- 
eration, he will provide generous inside 
radii, knowing that this controls the 
diameter of the cutting tool and the 
greater the diameter, the more accurate 
the cut and the more productive the 
operation because speeds and feeds can 
be accelerated. 


An Industrial Training Program 

Through their industrial training sec- 
tion, the material department of Con- 
vair (San Diego) Division of General 
Dynamics Corporation, is attacking one 
phase of this problem with a recently 
inaugurated program covering materials 
and the science of manufacturing meth- 
ods and processes. 

Two classes have been graduated to 
date, and because of the popularity of 
the program, enrollment for the fall 
semester had to be closed with 150 
registered students. All classes are con- 
ducted on Convair premises, after 
working hours. The program is under 
the auspices of the San Diego Junior 
College, which makes it an accredited 
course. 

Convair has opened its doors for the 
program and has students from nearby 
aircraft plants in attendance. 

The complete program consists of 38 
sessions with each session three hours 
long. It is designed for two semesters. 

The title of the program is “Manu- 
facturing Methods and Processes.” The 
text, prepared by the writer who holds 
an aircraft inspection teaching creden- 
tial, consists of over 40,000 words cov- 
ering 100 subjects. It has been cor- 
related with 1000 opaque slides selected 
from photographs provided by indus- 
try, as well as pictures from trade 
magazines and industrial brochures. 


Co-operation From Industry 
Ninety-five industrial concerns, both 
big and small, all over the country, pro- 
vide filmed material on a loan basis 
and brochures for class distribution. 
The co-operation received from indus- 
try is beyond wildest expectations 
Many have sent representatives over 
1000 miles to deliver a lecture. They 
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Pin-routing operations are most commonly employed in the manufacture of sheet-metal 
details having irregular cutout points or edges not lending themselves to conventional 
methods, such as radial arm routing and piercing. 

The illustrated example above is typical of pin-routing applications. In this example 
the task is to provide a hole through one wall only of a tubular part. This is accomplished 
by using a pin-routing fixture. The tube (1) is nested in V blocks (2) and located against 
a stop (3). Contour straps and toggle clamps (4) are provided to hold the part in 


position. 


To the base of the pin-routing fixture (5) is attached a subbase (6) in which a hole 
is machined. This hole meets the cutout specifications of the hole to be made in the part. 
The action of the operation is to locate the pin (stylus) (7), which is in direct line with 
the router bit (8), in the hole in the subbase (6). Note shaded area. The bit (8) is then 


lowered into the work (1). 


By grasping the opposing handles (9), the pin-routing fixture is moved to points con- 
trolled by the stylus within the confines of the hole in the subbase. With this action the 
router bit (8) is removing material from one wall of the tube (1), accomplishing the task 





A typical example of the illustrational material in Convair’s “Manufacturing 
Methods Manual” which describes and shows how the operation of “pin 
routing” is applied in manufacturing. 


have forwarded sample kits, display 
panels, complete lectures with film 
strip or slides which represent their 
products. Machine tool manufacturers 
have donated scale models of their fa- 
cilities which reveal the features and 
versatility for which they are noted. 

Enough emphasis cannot be placed on 
industrial co-operation. It has been the 
writer’s experience in corresponding 
with industry (some of which are 
normally competitive), that in train- 
ing they are “one big family,” freely 
donating “know how,” time, and ma- 
terials for the betterment of education. 
In summarizing industrial co-operation, 
the brochures they have furnished for 
class distribution in the fall semester 
total approximately 6500 with an esti- 
mated publication cost of $2,500 — not 
to mention their educational value. 
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Fabric of the Course 

Initiative for the students to attend 
is generated by showing a general in- 
terest short film at the start of each 
session. For example, we have scheduled 
and received confirmation on such films 
as the “USAF Thunderbirds,” “The 
Northrop Snark,” also North Amer- 
ican’s “This Is Air Power” and “Special 
Showing of Latest Aircraft.” Others 
are the Bendix Productions’ “Air 
Power °56” and “Into the Yonder With 
Guided Missiles.” The I.A.S. (Institute 
of the Aeronautical Sciences) library 
has supplied many such films. 

During each session one or more of 
88 manufacturing films used through- 
out the 114 hour program are shown. 
These films are produced by industry 
to demonstrate the facilities and/or 
products which they manufacture. These 


films are scheduled so they relate di- 
rectly to the topic of discussion. It has 
also been experienced by the writer that 
no difficulty is encountered if a three- 
month lead time is allowed for reserva- 
tion of filmed material. 

The scope of this program starts with 
the mining, refining, and forming the 
materials now used and those that will 
be used in the very near future by the 
aircraft and missile manufacturer into 
stock shapes. The principal character- 
istics, applications, machinability and 
formability are also explained. 

The methods and processes selected 
are most common to the aircraft indus- 
try. They differ considerably from tech- 
niques used in the automotive or com- 
parable industries, as aircraft production 
requirements seldom justify the progres- 
sive tooling and automation employed 
for high-production manufacturing. 

Throughout the methods and proc- 
esses sessions, material prepared by the 
writer is passed out to the class. Ex- 
amples of this material are shown in 
accompanying illustrations. An index 
and binder are furnished each student 
with the accumulation of the subject 
material; at the end of the program 
each student is provided with an 150- 
page Manufacturing Methods Manual. 

Course outlines are distributed to each 
enrollee. The outline reveals the sub- 
ject matter, date each subject will be 
discussed, and a session number for 
quick reference and filing purposes. 


Serving a Need 

With existing conditions, in the event 
of a national emergency, versatility 
through diversified knowledge cannot be 
utilized. The shifting of personnel from 
one task to another because of selective 
service or some other governmental re- 
quirement would result in a production 
obstacle. This was one of our principal 
problems at the outbreak of World 
War II. 

In a program of this type, intro- 
duced as regular school curriculum, 
young men and women presumably in- 
terested in the science of manufactur- 
ing would have an opportunity to ac- 
cept or reject it as an occupation. In 
any event, they would be basically pre- 
pared for employment in thousands of 
industrial concerns across the country. 

This missile and rocket age demands 
more “know-how” in the science of 
manufacturing to meet the demands of 
fabricating the new peculiar materials 
and structures necessary to move thou- 
sands of pounds at hypersonic speeds. 

As previously mentioned, current 
manufacturing methods are not parallel 
with the materials and structures being 
introduced. 

The tool engineer must work hand in 
hand with the metallurgist for the peace 
and prosperity of our country. 0 
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New cars! How this bonus attraction for "back to school night,” is building up 
the reputation of the I-E program and serving instructional purposes of the 
students. 


Back-to-School Night 
in the Auto Shop 


CARROLL S. HAYES 


000 During “back to school night” an added attraction on 
new car displays represents effective public relations. 


Parents will be drawn to the auto 
shop during “Back to School Night” — 
if there is some attraction. A car show 
seems to work very well. People like to 
view a variety of cars without having 
a salesman trying to make a sale. This 
is the second year that the author had 
the opportunity to present the show. 
The results have been very good both 
times. 


Student Participation 

The students in advanced auto me- 
chanics were the ones that contributed 
primarily to the show. About a month 
prior to the back-to-school night pro- 
gram, the suggestion was made that we 
have a compact car show in the auto 
shop. An assignment was given to write 
a research paper on any new car or new 
car feature. In addition, the students 
were all to give an oral presentation 
of their findings to the rest of the class. 

Students were given the opportunity 
to vote for six cars that they had found 
to be the most interesting. It was these 
cars that we would try to obtain for 
our show. 

New car dealers selling these models 
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were contacted and asked if they would 
be willing to loan us a car for display 
purposes. In almost every case, dealers 
are more than happy to be able to have 
their cars displayed. In most cases, 
dealers will deliver and pick up their 
own cars. A few will ask to have them 
picked up and returned. (Students are 
always anxious to take care of this.) 


Announcing the Show 

To be a success, any show must be 
publicized to create an interest in it. 
An announcement was run in the daily 
school bulletin for two days prior to 
the show asking students to tell their 
parents to visit the auto shop during 
back-to-school night to see the dis- 
play of compact cars. 

In addition, the local newspaper was 
asked to publish an article telling of 
the show. Its publicity of the event in- 
cluded related information about the 
back-to-school night program. (Needless 


Mr. Hayes is an instructor of auto 
mechanics at Catalina High School 
at Tucson, Ariz. 


to say, the high school principal should 
be consulted on this matter when ob- 
taining permission to have the show.) 

Radio and television stations are an- 
other good source of publicizing an 
event of this sort, and will do so as 
a public service at no cost. 

Special invitations were extended to 
members of the administration and staff, 
as well as others .outside the school 
personnel. 


Preparing the Shop 


In preparation for the show, all cars 
were removed from ‘the shop. Engines, 
tune-up equipment, lubrication equip- 
ment, and other large items were ar- 
ranged to provide maximum floor area 

Students spent a class period giving 
the shop a thorough going over: mop- 
ping the floor, wiping down equipment 
and tools, and dusting. This should be 
done prior to the arrival of the new 
cars. 

Various displays of training charts 
and other visual aids were set up in 
the shop for parental viewing. These 
add a lot of color and stimulate inter- 
est. 


The Turnout 


The number of parents and students 
visiting the auto shop was very gratify- 
ing — especially in comparison to the 
number visiting other rooms and shops 
Although no one officially took a count, 
several hundred adults and a hundred 
students were estimated to have at- 
tended. 

Advanced auto mechanics students, 
previously elected by members of the 
class, were present to explain to parents 
any of the cars on display as well as to 
explain the new car features. Students 
were also expected to answer parents’ 
questions concerning their course in 
auto mechanics. 

Many fine compliments were received 
regarding the show. Also, it afforded an 
opportunity to visit with many parents 
—visits which probably would not 
have been possible. if it were not for 
the show. 


Follow-Up 


A telephone call expressing apprecia- 
tion and a written letter of thanks 
should be sent to all the car dealers 
which contributed to the show. Cars will 
more than likely be available again if 
needed for another show in the future 
if this is done. 

A report was made to members of 
the class who had not been able to 
attend the show. 

Many opportunities for public rela- 
tions are opened in having a show such 
as this. Administrators, other teachers 
car dealers, newspapers, parents, and 
the public in general were contacted 
Students, too, are broadened by their 
experiences in writing and giving oral 
presentations in class, and meeting the 
public. 

Students are already asking when 
we’re going to have the next show. For- 
eign cars, sports cars, custom cars. © 
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Human Relations: Key to 


ROBERT B. LYNCH 


O00 Co-operation with fel- 
low industrial arts instructors 
can result in more effective 
teaching-learning situations. 


Human relations, as old as man him- 
self, is a factor we still sometimes over- 
look in trying to improve our teaching 
techniques. A plant personnel director 
told that 85 per cent of employment 
involves getting along with other people 
and that, perhaps, 15 per cent of a job 
requires technical “know-how.” Many 
ministers also have spoken on the fact 
that we, as humans, are capable of 
destroying one another with scientific 
inventions, yet incapable of living to- 
gether. 

As we constantly move along in our 
world of technological advances, we 
must also strive to keep abreast of ad- 
vances in human relations as a means 
of improving our industrial arts pro- 
grams. The fourth objective in the AVA 
bulletin, “A Guide To Improving In- 
struction In Industrial Arts,” states 
“Cooperative Attitudes. To develop in 
each pupil a readiness to assist others 
and to join happily in group undertak- 
ings.” As industrial arts teachers, sup- 
pose we look at this objective for just 
a moment. 


Exchange Teaching 

Last year I suggested to my shop 
“neighbor,” who teaches a different sub- 
ject, that we put a large door in the 
center of the connecting wall so at times 
our students might have the advantage 
of two shops. (He had some modern 
welding equipment that I wished to use 
under a unit in my advanced industrial 
arts class.) He questioned whether this 
arrangement would work since our 
courses differed. 

He suggested, however, many times 
before, that he wished his students could 
be taught elementary mechanical draw- 
ing; unfortunately, he had not had this 
course in college. One can readily un- 
derstand that it did not take a national 
arbitrator or diplomat to solve this 
problem. I immediately volunteered to 
teach his students a week of mechanical 
drawing if he would give my students 


Mr, Lynch is an instructor of in- 
dustrial arts at St. John’s High 
School, Darlington, S. C. 
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a week of welding experiences. Just plain 
human relations. 


Teaching Co-operation 

About three or four years ago I was 
struggling along in a unit in ceramics 
with my students and was having trou- 
ble getting it to “go over.” There was 
just so much that I didn’t know about 
the subject. One day the art teacher 
came in and immediately saw some of 
my problems. (He had a minor in 
ceramics.) He started to coach me and 
help some of my students. Suddenly 
ceramics caught fire and began to blaze. 
Two students became inspired and 
worked every evening and even on 
Saturdays. They built an outdoor kiln 
just to experiment with the effect of 
wood on glazes. They visited brick yards 
to investigate temperature and body in 
clay. As a result of their efforts they 
placed first and second in the state in- 
dustrial arts contest. They also placed 
first and second in the Clemson College 
regional Art Exhibit contest. One stu- 
dent received honorable mention in the 
Ford Industrial Arts Contest with a 
project which had been broken in ship- 
page. The students put on an open 
house exhibit to display their ware. Im- 
mediately, the public wanted a civic 
education class in ceramics and 52 
adults signed up the first night it was 
offered. 

With this sudden success of a floun- 
dering area I realized the benefits of 
a joint endeavor between teachers. At 
sixth period each day my ceramic area 
was open, since I was teaching a class 
in mechanical drawing. Since the art 
teacher wished to bring his students 
into that area for a unit in modeling and 
sculpture, I gave him a specific area 
to store his projects. In this case I 
felt we did a vast service to each other 
and the students involved. It also helped 
justify “the use of building and equip- 
ment” that we sometimes face with 
our school boards. 

Since this experiment, I have found 
the art teacher very helpful in teaching 
color and design in industrial arts. Per- 
haps I should go back to “manual arts”’ 
and cover up my head, but somehow 
I’m beginning to feel that there’s more 
to this joint teaching than meets the 
eye. Two teachers working together 
often inspire each other. There is a 
practice already established by some 
colleges of sending certain seniors to 
practice teach in secondary schools. 
This practice has proven to be ex- 


I-E Success 


tremely meritorious; whenever two or 
more are working together to solve a 
common problem, the results are always 
far superior to individual efforts. There 
are many experiments and innovations 
that need to be explored in the field of 
human relations. The implications in- 
volve the whole system of education. 


Team Teaching for Enrichment 


Research, skill, automation, and re- 
lated information are but a few of the 
problems encountered within our own 
field of industrial arts teaching, but, 
like myself, many teachers have a 
limited amount of knowledge. I do not 
wish to infer that we are incapable of 
teaching the full extent of our subject, 
but I do say that we are all limited in 
our knowledge and that in some of our 
areas we may stand to gain or profit by 
“working together” with our fellow 
teachers. 

In our world struggle today, the most 
pressing need, so urgent that our sur- 
vival depends upon it, is that of human 
relations. Industrial arts teachers can 
lead and play an important role in pro- 
moting this basic factor of success. © 














How to Use a Flannelboard 


DAVID P. BARNARD 


000 The third installment in a series of articles designed to 
indicate to I-E instructors how to upgrade their teaching tech- 
niques. This article considers the flannelboard. 


Are you looking for ways to add 
variety to your teaching techniques, 
which — at the same time — will stim- 
ulate the interest of your students dur- 
ing the presentation of essential tech- 
nical or general information? Do you 
want a teaching method that will offer 
to students participation in discussion 
and also provide action during a lesson? 
Then why not consider the flannelboard 
or feltboard? Movement of flannel- 
board pieces during the presentation, 
addition or subtraction of parts, and 
even manipulation of pieces by students 
themselves will add variety, interest, 
and action to many of your lessons. 

Sounds complicated? Well, it needn’t 
be. A little imagination and initiative, 
combined with a willingness to re-ex- 
amine your course of study, are the only 
ingredients required. 

But, let’s be specific in suggesting how 
and where this teaching device can be 
used advantageously in communicating 
information to students in various types 


of shop classes. 
1. In Electricity 


Electrical teachers, in their units on 
simple circuitry, have for a long time 
used felt strips in various colors cor- 
responding to the wire color code. Then, 
with a felt-tip pen, they've drawn a 
circuit on a piece of flannel and 
smoothed the flannel piece onto the 


Dr. Barnard is professor of indus- 
trial education and head, audio- 
visual center, Stout State College, 
Menomonie, Wis. 
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board. Next, they’ve asked students to 
place —in proper position on the dia- 
gram — felt cutouts of switches, outlets, 
transformers, condensers, and other elec- 
trical devices. 


2. In Graphic Arts 

The printing teacher can readily en- 
courage his students to place letters and 
figures in their proper “boxes” on a 
flannelgraph diagram of the California 
job case. “Lock-up” in printing can 
easily be taught by use of felt strips, 
pieces of styrofoam plastic, balsa wood, 
or masonite. It is especially worthwhile 
to employ color with the essential ele- 
ments of the lesson, such as quoins, to 
make them stand out. 

The principle of “build-up” in print- 
ing press make-ready can be communi- 
cated very effectively by use of the 
flannelboard. Here, the teacher — work- 
ing with various colors of felt — lays 
one piece over another to simulate the 
application of makeready tissues in an 
actual printing situation. 


3. In Drafting 

Floor plans come alive for the archi- 
tectural drafting student when he places 
balsa strips, felt strips, or masonite 
strips on a flannelboard to reproduce a 


. floor plan.. A three-dimensional effect 


can be achieved with styrofoam, balsa, 
or masonite pieces ‘cut to scale to rep- 
resent furniture, fixtures, and “built- 
ins.” 


4. In Metalworking ' 
In foundry instruction, the principle 
of the sand mold is simply and effec- 


tively taught when flannel or felt pieces 
in various colors represent the cope, 
drag and bottomboard. To depict the 
inside of a “flask” (composed of the 
cope and the drag) after the pattern 
has been removed, pieces of contrasting 
colored felt superimposed upon the felt 
piece representing the flask reveal the 
position of the mold cavity and the 
sprue. 

Such a feltboard presentation should 
—as orientation — precede the demon- 
stration of a specific operation. How- 
ever, that presentation should in no 
way be a substitute for the demonstra- 
tion or for the requirement that stu- 
dents actually perform the process 
themselves. 


5. In Power Mechanics 

Power mechanics instructors can sim- 
plify the principles of power transfer 
for students merely by using felt or 
flannel cutouts to depict trains of gears, 
shafts, pulleys, and belts. Power sys- 
tems may even be “built” on the flannel 
board, item by item, as the instructor 
explains the mechanical advantages 
achieved. 


6. In Driver Education 

Driver training instructors often use 
the flannelboard—or its counterpart, 
the magnetic board — to simulate traffic 
problems. In this learning situation, stu- 
dents are called upon to solve problems 
by moving across the board sandpaper- 
backed felt cutouts or magazine pictures 
of automobiles. Plastic cars with small 
permanent magnets glued inside work 
well on the magnetic board. In the 
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latter case, the instructor may, with a 
sheet of newsprint and a crayon, repro- 
duce a basic traffic diagram and then 
hang the sheet over an appropriate piece 
of sheet metal. Whether his choice has 
been feltboard, flannelboard or magnetic 
board, his technique is the same. 


7. In Flow-Chart Presentations 

The flannelboard lends itself especially 
well to the construction of flow charts. 
For example, the metals teacher can 
readily teach the lesson, “From Iron Ore 
to Steel,” by employing cutouts to sym- 
bolize iron ore pits, ore cars, ore load- 
ing docks, ships, blast furnaces, and 
rolling mills. Many times, presentation 
of such simplified, related information 
prepares the learner to absorb later, 
more detailed explanations. As a case 
in point: the physical arrangement of 
most paper mills makes sequential ob- 
servation of each step in the paper- 
making process a virtual impossibility. 
Thus, a good flannelgraph presentation 
before the field trip to a paper mill, or 
prior to students’ viewing any motion 
picture of a technical nature, orients 
them so that they gain more from their 
actual plant visit or the viewing of a 
film. 


hiow to Produce the Aid 

Where can you obtain a feltboard or 
tlannelboard? Why, your own shop prob- 
ably contains most of the basic ma- 
terials. Any convenient stock — beaver 
board, plywood, heavy cardboard, or 
chipboard — will provide an excellent 
base. Size is optional, depending upon 
the type of lesson you plan to present, 
although a board 3 by 4 ft. is fairly 
standard. You'll find flannel at any dry 
goods store for only about 40 cents a 
yard. Then, merely stretch the flannel 
smoothly over the board and then fasten 
it to the back with thumbtacks, masking 
tape, nailed strips, ironing board springs 
or other convenient fasteners. A frame 
will keep the board from warping. Felt, 
in a piece 36 in. wide, retails for about 
$1.20 a yard. Although more expensive 
than flannel, felt lies flat and is easier 
to use, particularly if you intend to 
make a combined magnetic-feltboard 
and use sheet metal for backing. 

What should you choose for “cut- 
outs”? Well, a multitude of objects will 
cling to flannel, particularly if the board 
can be propped at a slight angle in a 
chalk tray or on a desk. Balsa wood, 
masonite, construction paper, sponges, 
styrofoam, cotton, yarn, pipe cleaners, 
felt ($1 for five 9 by 18-in. pieces in 
different colors), and flannel are some 
of the materials that will adhere nicely 
to the flannel board or the felt board. 

Backing materials for photographs, 
pictures, art work and three-dimensional 
material are equally inexpensive and 
available. Merely dry mount a piece of 
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Above: Mr. Robert McMurtrie of the Stout Audio-Visual Center illustrates 

the use of a magnetic board in driver training. (Magnets are in the cars.) 

Below: a flannel board set-up to demonstrate in differently colored strips 
procedural steps in a “simple lock-up.” 


abrasive paper of any grade to the back 
of the illustrative material. Casein or 
animal glue, or even household cement, 
will also work satisfactorily as a back- 
ing adhesive. 

Letter your words by hand or ma- 
chine, or print them on cardboard strips. 
If you plan to change words frequently, 
you may want to coat the smooth side 
of the masonite strips with blackboard 
paint. Then you can write and erase 
on these strips as you would on any 
chalkboard 

For special, dramatic effects, you'll 
discover that pieces covered with fluor- 
escent paper or fluorescent paint are 
particularly effective. Then as ultra- 
violet light, or “black-light,” is directed 
at the board in a semi-darkened room, 
students will literally sit on the edges 
of their chairs to follow your presenta- 
tion 

You claim that you are already doing 
too much work to consider making a 
flannelboard? Perhaps, then, in your 
classes there are a few exceptional stu- 
dents who are always “done first.” Chal- 
lenge them! Assign to them responsi- 
bility for creating a feltboard sequence 
as a special “problem-solving” project. 

Whenever you are preparing a lesson 
which utilizes a flannelboard, merely 
place the pieces in order, number them 
on the back, turn over the pile, and 
you have a ready-made outline and 
visuals — all in one package. You may 
now gear your presentation to the speed 
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of your learners: stop, back-up, review, 
test, and involve the student directly 
in the learning process. 

Storage of flannelboard presentations 
is easy. In file-sized envelopes, store 
the felt, flannel, or other materials for 
a particular presentation. On the outside 
of the envelope, be sure to number and 
identify all pieces. If you wish, enclose 
your notes for that lesson and then in- 
sert the envelope into your instructional 
materials letter file. Numbering the en- 
velopes and keying them to your course 
of study completes the storage job — 
and makes your whole presentation 
available at a moment’s notice. 


Add Variety in Teaching 

Vitalize, motivate, communicate by 
utilizing in your teaching the flannel- 
board, feltboard, magnetic board. You'll 
soon discover that variety has become 
the spice of your teaching life! oO 
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Design Guideposts -— 
Materials 


The first of the design guideposts. 
function, was treated recently in this 
magazine (See pg. 26 of your IA/VE 
for June.) Function must be considered 
when analyzing a problem or task; it 
involves the quest for information rela- 
tive to the use or purpose of the 
project. A second guidepost, materials. 
must also be given some thought when 
analyzing a task. 


Material Requirements 

The project or product should display 
a simple, direct, and practical use of the 
substance of which it is made. The 
designer should achieve maximum bene 
fit from a minimum amount of ma- 
terials. If this element of wise utiliza- 
tion is present, the structure of the 
product will be sound; it will be as 
strong as is necessary without any 
waste of materials or excess bulk. 

Questions of integrity and respect for 
materials might well be raised when a 
soft wood is stained to appear as-a 
hardwood, or when metal is finished to 
stimulate wood or marble. In like man- 
ner, applying uncalled-for decorations or 
enrichment to alter the appearance of 
a material is, in most cases, question- 
able. Each of the many materials, both 
new and old, has some inherent qualities 
which should be exploited to the fullest ; 


only through a mature attitude toward 
them can one discover what they can 
be properly made to do. Metals can be 
bent and folded and formed. So can 
plywood and plastic and some other 
materials. Some materials can be sol- 
dered, welded, riveted, and glued, others 
cannot. A working knowledge of the 
limitations of materials manifests itself 
in many ways: because of the softness 
of pewter, surface ornamentation is kept 
at a minimum or disregarded com- 
pletely; because plastic becomes pliable 
when heated, the compression, vacuum 
or manual forming methods are far 
preferable to cutting, squaring, and ce- 
menting methods. Materials should not 
be subjected to wild experimentation 
They should be studied and tried; they 
should be used for their own intrinsic 
qualities. 

As one begins to visualize the form 
of a particular object being designed. 
he will immediately become aware of 
the relationships between the material 
and the process. When the form for a 
chair suggests a contoured, body-fitting 
shape, the shell-molding process so typ- 
ical of the plastics industry offers a 
logical means of realizing this shape. 
Plastic is a logical material and, the 
special molding treatment is a logical 
process; the two are closely related. 
Steel could also be used, as could 
wood. The molded shell offers a resilient. 
strong, and very practical solution to 
the chair problem, as illustrated in the 
photograph. The visualized form must 
be right for the purpose of the object. 
and must grow out of the qualities of 
the material. Form and material always 
have this interdependence. 

Studying and working with materials 
can be most rewarding, for the designer 
can learn of the myriad possibilities in 
combining several materials in a prac- 
tical and interesting manner: the petal 
tables feature cast iron bases finished in 
rust-resistant white plastic; the grain 
pattern of the redwood petals is em- 
phasized by their radial placement in 
the top; and the formed wire chair with 
the smooth upholstered seat provides 
for an interesting textured contrast. 
These materials are sensitively em- 
ployed, resulting in a furniture group 
well suited to gracious outdoor living. 

Too many materials employed in one 


(Concluded on page 54) 
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A SIMPLE WATER SKI CLAMPING JIG 


JAMES SCHILLEMAN 
Pilgrim Park Junior High School 
Elm Grove, Wis. 


The clamping jig pictured is an in- 
expensive, simple jig for bending and 
clamping laminated ski tips while the 
glue sets. The material cost for this jig 
is approximately four dollars and re- 
quires two to three hours to construct 
As is shown by the photograph, this 
device requires only one or two large 
handscrew clamps for pressure which 
obviously is advantageous over those 
having many bolts and nuts each of 
which needs tightening. Below is a Plan 
of Procedure which is suggested for its 
construction. Also included is a Bill of 
Materials and a few points to consider 
when building water skis 


Pian of Procedure 

1. Secure materials needed. 

2. Cut out base to size and cut slot 
near one end for adjective length block 

3. Cut out spacer blocks. 

4. Draw curve on 6 by 6 by 24-in 
forming block and saw out on bandsaw 

5. Sand the curved surfaces of both 
halves of the forming block. 

6. Glue and nail the spacer blocks to 
the forming block halves as shown in 
drawing. 

7. Fasten the female half of the form- 
ing block to the base board using screws 
and glue. 

8. Cut out length adjusting block and 
bore holes in it for blots. 

9. Cut out and attach guide blocks 
A by B. 
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10. Apply two coats of shellac to all 
parts after rounding all arrises slightly. 
11. Assemble adjustable block to base 


Points to Consider 

1. Black ash is a superior water ski 
wood and %-in. thickness is preferred. 

2. The ski blank does not require 
soaking prior to bending. It should have 
two resaw cuts; one 16 in. long and the 
other 13 in. long. These staggered saw 
cuts prevent cracking when the pressure 





activity and 
teaching aids 








is applied. Be sure to bend the end of 
the blank having the straightest grain 
with the longest resaw cut on the bot- 
tom. 

3. Cut out the ski tip to its approxi- 
mate shape prior to bending. 

4. Add %e-in. veneer (cross grain to 
ski blank) for added strength and to 
insure uniform thickness of ski. Apply 
the glue to these pieces of veneer and 
insert into saw cuts. Shape these veneer 
pieces to approximate shape of ski tip. 
Clamp immediately! 

5. Use large No. 3 handscrew clamps 
for pressure. Be sure to check the bot- 
tom edge of the ski as well as the top 
edge to be sure that the tip is properly 
drawn up tightly. (The clamp jaws 
should be parallel.) 

6. Wipe off excess glue on both edges 
after pressure has been applied. Allow 
at least 24 hours for the glue to set 
before removing the blanks from the 
clamping jig. 


Bil: of Materials 


Name of Part 


Base 

Forming block 

Adj. length block 

Guide block (A) 

Guide block (B) 

Bolt with washers and 
wing nuts 

Flathead wood screws 

Shellac 

Spacer blocks 


Material Size 
Pine %x6% x 84” 
Red fir 6x6 x24” 
Fir 224°°R 
Fir 34 a ¢ 
Pine 1%4%x4 x10” 


So by 3” 
2%” No. 12 


1x1x5%” 
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2 
REVERSIBLE 
TRAY 


The tray design suggested here pre- 
sents a sensitive solution to the problem 
of providing a simple yet adequate car- 
rying surface. Trays should be light, 
easy to pick up, and set down; they 
should insure against the accidental 
slipping of the contents. The surface it- 
self should be stain-resistant and du- 
rable. 

This tray meets the above require- 
ments. In addition to actually being 
light, it has the appearance of lightness 
and grace. The contoured finger grips 
diminish the bulk of the end pieces, as 
well as providing a means of grasping 
the object. 

The surface can be made in several 
ways: it can be a piece of % or %4-in. 
masonite, lacquered on both sides; it 
can be a solid piece of wood; it can 
be a sheet of masonite lacquered on 
one side, with a piece of veneer glued 
to the other; or it can be a piece of 
wood with a piece of plastic laminate 
bonded to it. Both the choice of sur- 
face and the shape of the sides and 
ends can be lefi to the discretion of 
the student. The instructor can set the 
stage for the designing activity by 
offering “a” solution to the problem, 
as presented here. Through an analysis 
of the requirements for tray design, the 
students can be assisted in developing 
designs of an individual nature, thereby 
moving away from stereotypes. 

It can be noticed that the design is 
also sound from the production stand- 
point; all cuts (other than the standard 
crosscutting and ripping operations) can 
be made with a %-in. dado saw, thereby 
eliminating the necessity of multiple 
setups or changing blades. 


Plan of Procedure 
1. Obtain stock for tray bottom; one 


1A/VE for NOVEMBER, 1961 





piece, rough size 10% by 15% in. 

2. Joint one face. 

3. Plane to %-in. thickness. 

4. If desirable adhere a piece of plas- 
tic laminate to one side with contact 
cement. 

5. Re-plane to thickness. If a plastic 
laminate has been used, put this sur- 
face down on a piece of 34-in. plywood 
to feed it through the planer; this will 
avoid scratching the laminate. When 
setting the depth of cut, be sure to 
compensate for the 4-in. plywood. 

6. Square the bottom of the tray to 
finished size, 9% by 14% in. 

7. Obtain stock for sides and ends; 
two pieces % by 1% by 26 in. (rough 
dimensions). 

8. Plane the two pieces to finished 
thickness by placing them on a piece of 
¥%-in. plywood to prevent them from 
curling up and being chopped up by 
the planer cutter head. 

9. Rip to width allowing for a jointer 
cut to remove the saw marks. 

10. Cut off the pieces to finished 
length. One side and one end can be 
gotten from each piece. Screw or clamp 
a piece of wood on the miter gauge to 
back up the stock when crosscutting to 
length. This will eliminate tearing the 
bottom corner of the stock. 

11. Cut a groove in each piece. Use 
the outside cutters of the dado head 
to get a flat bottom on the groove, 
thus allowing the bottom panel to be 
seated to maximum depth for greater 
strength when using light material. As a 
safety factor and to insure greater ac- 
curacy it is recommended that two 
feather boards be used when grooving. 
Clamp one feather board to the fence 
to hold the stock down; the second 
should be clamped to the table to hold 
the stock tightly against the fence. 

12. Cut the rabbets in the ends im- 
mediately after grooving, using the same 
depth of cut as for grooving. Cut the 
rabbet about 4% in. longer than the 
necessary % in. This will permit the 
joint to be sanded flush after the tray 
has been glued up. 

13. Lay out the desired finger-grip 
contour line on the end pieces and jig 
saw. Both pieces may be sawn at the 
same time, holding them together by 
driving some ™%-in. wire brads into the 
waste stock. 

14. Draw file the jig sawn edges. 

15. Sand the inside area of all pieces 
with 5/0 (180 grit) abrasive paper be- 
fore the pieces are assembled. 

16. Sand the tray bottom with 5/0 
(180 grit) abrasive paper. 

17. Assemble the tray dry and make 
sure all joints fit properly. 

18. Assemble, glue, and clamp. 

19. Sand the outside with 5/0 (180 
grit) abrasive paper. 

20. Finish as desired. 0 
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HAND BENDING BRAKE 


LEON |. REISSMAN 
Teacher, Industrial Arts 
].H.S. 12, New York City 


This compact and portable sheet 
metal bending fixture is simple in its 
construction, Yet it enables the user to 
bend metals into intricate shapes and 
forms. Sufficient holding pressure is 
exerted upon the middle bar (by the 
carriage bolt) to hold and accurately 
bend metals up to about .050 thickness. 

This project lends itself very easily 
to the 9th-year metal shop in a junior 
high school as an advanced bench job. 
The teacher can stress the importance 
of accuracy of layout, hand tapping, 
and other bench jobs. In addition, in a 
vocational high school, the instructor 
can also adapt this project to various 
machine shop jobs. 


Bill of Materials 


No. ' WERE 
of Pcs. 


Material Size 
3 Cold rolled steel 


% by % by 6” 
(1, 2,3) 
Y4-20x3 (4a) 
%4-20x3%" 

(4b) 
%4-20 (Sb) 
%4-20 (5b) 


Machine bolts 
Carriage bolt 


Machine nuts 
Wing nuts 


ALL PIECES ARE COLD ROLLED STEEL }“ THICK 3" WIDE 6” LONG 
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ARC WELDING TABLE 


LOUIS L. JOSSERAND 


Co-ordinator of Industrial Education 
Bloomington, IIl., Schools 


supplementary equipment in addition to 
that which we had been using under 
previous conditions. Designing and con- 


Upon completion of our new senior 
high school metals shop we were faced 
with the problem of providing new or 






































BILL OF MATERIALS 
dts Material va 


No. Quantity Item 


Upright 2% x 82” long 
144x1%" long 

¥% x 5” diameter 

24% x3" long 

2% x1" long 

1% x5” long 
14%” x 90° 

1% x 10" long 
2%x1x%" 

%x1”" 

2x2x%x 18%," long 
2x2x%x22%”" long 


4x 22% x18” 
9x444x2¥Y,” 


i Black iron pipe 
2 Wall Support Black iron pipe 
; Wall and floor plate Boiler steel 
; Coupling Steel 
$ Stop collar Steel 
6 Tack-weld support Black iron pipe 
? Tack-weld and table elbow Black iron pipe 
3 Tack-weld and table arm Black iron pipe 
) Flange Steel 

10 Machine bolts Steel 

11 Table angle irons Steel 

12 Table angle irons Steel 

13 Table base plate Boiler steel 

14 Table top Fire brick 


32 


structing arc welding tables became our 
first challenge for improvement in that 
area. There is no more worthwhile edu- 
cational experience than that of work- 
ing on equipment which will become a 
part of the school when completed and 
is for the benefit of others. 


The table shown here was designed with 
three objectives in mind: 

1. To be functional and serve as a con 
venient and comfortable place to work 

2. To be constructed economically by 
utilizing as much as possible readily avail- 
able materials 

3. To occupy a minimum space and de 
signed for good housekeeping. 


The size of the table can be varied 
by enlarging the width and length of 
the top in accordance to the standard 
size of the bricks. The tack-weld sup- 
port and table have several advantages 
in that they can be adjusted to varied 
heights and moved to any horizontal 
position. The tack-weld support arm 
(No. 8 on the drawing) which is used 
to support metal for overhead welding 
exercises should be replaced occasionally 
This may be done by cutting off and 
welding another piece of pipe in its 
place. 

All pipe fittings are welded together 
Threads are removed from the 2%-in 
steel couplings so that they slip over the 
2%-in. pipe. The 2% by 1 by % in 
steel flanges are to be welded to the 
2%-in. steel coupling, 34-in. holes drilled 
and mill slotted to make duplicate clamp 
parts. The angle irons are to be welded 
together and the boiler plate inserted to 
form the brick container frame. The 
table is lastly prepared for painting and 
may be painted any color to blend 
with the surroundings. D 
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A RESOURCE UNIT ON STEEL 
MAKING 


MAX J. VELLA 
Pelton Junior High School 
San Francisco, Calif. 


The most significant project in con- 
nection with this unit is the reconstruc- 
tion of a large steel making plant. This 
has served as a valuable learning ac- 
tivity for several reasons. 

First, it gave the students an oppor- 
tunity to demonstrate their craftsman- 
ship abilities. Each section was assigned 
to an individual or group of students 
on the basis of student interest. 

The class had the opportunity of 
working with numerous types of ma- 
terials such as wood, tin, solder, plastic, 
steel, wire, nails, screws, paint, etc. 

The resource unit tells the story of 
the processing and manufacturing of 
steel. It answers many of our ques- 
tions about steel production such as: 
how the raw materials are brought to 
the plant, how they are removed from 
their carrier, where they are then sent, 
and how important is the location of 
the plant. 

The raw materials are carried on ore 
boats, which are especially constructed 
for this purpose. Careful examination 
will show the iron ore being unloaded 
automatically by large conveyer belts 
to railroad cars, which transport it a 
short distance to the blast furnaces 
(These are located in back of the un- 
loading equipment.) Behind the blast 
furnaces, the steel mills stretch far out 
along with other buildings. 

To be a successful steel mill there 
must be: (a) access to the principal 
raw materials, iron ore, coal, and lime- 
stone, (2) water for cooling and clean- 
ing, and (3) transportation and a 
market place for finished products. 

In the front section of our reproduc- 
tion the railroad tracks and cars play 
a significant part because they bring coal 
and other raw materials important in 
production, and also take away steel to 
manufacturers. Miles of additional 
tracks are located inside the plant to 
transport the steel to various buildings. 

Explanatory cards have been pre- 
pared to accompany the project. These 
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serve as self-explanatory guides to other 
students and faculty members. They 
explain: (1) how the ore is brought to 
the steel center, (2) how iron ore, coke 
and limestone are combined to form 
iron ingots, (3) how the ingots are then 
taken to a rolling mill where they are 
heated, stretched, bent, pulled and 
punched into various shapes, and (4) 
how the railroad cars then take the 
finished steel away which compietes our 
steel making process. 

3y studying and reading this unit, a 
person can visualize and begin to have 
some insight into the process of sieel 
production. 0 


The unit on steel making enables students to construct a model (above) 

of a steel processing plant. And the finished display — with illustrative 

material on the back and the actual model on the front — furnishes an effective 

public relations device when viewed by visitors (as shown, far top and below) 
to I-A conventions, etc. 





BUILDING A VAN DE GRAAFF 
GENERATOR — 


CHARLES FRANCIS 


Industrial Education Department 
Western Michigan University, Kalamazoo 


cost will be less than $2.50 per unit. The 
completed unit is excellent for dem- 
onstrating such principles of static elec- 


Standing only 7% in. high. this min- 
iature electrostatic generator is a di- 
rect descendant of the gigantic atom 


smashers designed by Dr. Robert Van 
De Graaff in the 1930's. This baby sized 
version of the generator is capable of 
developing 95,000 to 100.000 volts of 
static electricity. Although the voltage 
is quite high, one need not worry about 
safety as the current is extremely low 
(2-3 microamperes). 

As a project, this generator is unex- 
celled in that its construction involves 
many of the basic fundamental opera- 
tions with which every student should 
become familiar. Some of these opera- 
tions include the following: (1) cutting 
and working plastics, (2) cutting and 
drilling metals, (3) wood turning, (4) 
soldering, (5) cutting and gluing rubber, 
(6) wire forming, and (7) mechanical 
pulley alignment. 

Another advantage is that the total 


tricity as the laws of repulsion, electric 
wind, and several others. 


How It Works 


The initial charge is produced by the 
rubber belt as it passes around the lower 
tape covered pulley. This pulley, nega- 
tively charged, repels negative charges 
from the belt to the lower brush which 
is grounded to the base. The upper 
pulley, covered with aluminum foil, is 
positively charged. This means that 
negative charges are attracted to the 
belt from the terminal and are carried 
down. A collector brush near the top 
pulley allows the negative charges to 
jump to the belt easily. A relatively 
high humidity will decrease the effi- 
ciency somewhat; best operation will 
occur on cold, dry, winter days. 


Bill of Materials 


No. 
of Pes Name of Part 


Aristo-Craft motor 


Sheet rubber 


Material Size 


No. 2 
544x114” 


I 
1 
l 
1 
1 
1 
I 
I 
1 
1 


Plastic tubing 
Plastic rod 


Upper pulley 
Plastic rod 


Lower pulley 

Aluminum salt shaker 

Aluminum pie pan 

Retaining ring Wood 

Plastic tape to cover lower pulley 

Household aluminum foil to cover upper 
pulley 

Brazing rod 1% in., for upper pulley shaft 

R.h.m.s. with nut for motor mounting 

R.h.m.s. with nuts for 1 forward mounting 

Bronze window screening for brushes 

Copper wire for upper and lower brush 
brackets 

Model contact and rubber cements 

3-volt flashlight cells 


1” o.d.x #%id.x 4” 
¥%d.x¥%” 
Ye d. x %,” 


4%,” 
1” id. x 1% 0.d. x %e_” 


Ye” 
4-40 x 4” 
4-40 x 4%” 
%xH%" 


No. 18 


All plastic is available from Allied Radio Corporation, 110 N. Western 


Avenue, Chicago 80, Ill. 


Thin rubber for the belt is available from medical supply shops or local 
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METAL BASE SOLDERED TO STAND. IN 
OPERATION, THE SPARK GAP BASE SHOULD 
MAKE CONTACT WITH THE GENERATOR BASE. 


FIGURE 9 — SPARK GAP 





FIGURE || — JUMPING BALLS 





FIGURE 10- ELECTRIC WIND 
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Construction of the Generator 


Cut a 1-in. hole in the cap of the 
salt shaker with a fly cutter. Lay out 
and drill the four ‘s-in. motor mount 
holes following with a 1-in. hole in the 
center of the pie pan base. Also drill a 
%e-in. hole in the side of the base for 
the motor wires 

Insert the 4¢-in 
rod can also be used) in a lathe 
drill a “o-in. hole to accept the shaft 
and cut off at a length of 4 in. 
Press a piece of ‘0-in. brazing rod into 
the pulley, leaving about ‘6 in. protrude 
from each end. Continue by covering 
this pulley with a single layer of alumi- 
num foil. Any cellulose or contact ce- 
ment will be sufficient for this job. The 
upper pulley is now complete : 

Drill the lower pulley to fit the 4s2-in. 
motor shaft. Cut this pulley to a length 
of 3% in., carefully press it onto the 
motor shaft. and cover with a single 
layer of polyethylene electrical tape. 
The column retaining ring can be turned 
on a lathe. The inside diameter should 
just fit the column snugly. The outside 
diameter is about 1% in. and the thick- 
ness about %%¢ in. 

An alternative method would be to 
cut a 1-in. hole with a fly cutter and 
then cut the outside to shape with a 
band saw. On the bottom side of the 
ring, two %4-in. diameter holes will have 
to be drilled to a depth of about “e in. 
so that the ring will fit over the forward 
motor mount bolt heads. 

Cut the plastic tubing to a length of 
about 4 in. With a sharp knife, cut two 
diametrically opposite slots in one end 
of the tubing. These slots will serve as 
bearings for the upper pulley shaft and 
should be about “ce in. deep. Now drill 
a %-in. hole % in. directly below one 
of the notches 

Begin assembly by mounting the mo- 
tor with small machine screws and nuts. 
(One of the forward mounting bolts 
should be about % in. long. Continue 
by cementing the column retaining ring 
in place so that its center coincides with 
the i-in. hole in the base. Again, con- 
tact cement is recommended, as it is 
quite difficult to cement aluminum. ) 

Now slide the salt shaker lid down 
over the plastic column so that about 
1 in. of the tubing protrudes from the 
inside and cement in place. The column 
can now be slid into the retaining ring. 
However, do not glue in place at this 
time. The next step is to cut the strip 
of rubber to the exact size and shape 
as indicated on the accompanying draw- 
ing. The belt should be only tight 
enough to prevent slipping. Apply rub- 
ber cement to both edges of the angle 
cut ends and allow to dry. When dry, 
carefully press the ends together and 
paint a thin coat of rubber cement over 
both sides of the joint. After the ce- 
ment has completely dried, the belt 
may be installed by dropping it down 
through the column with the upper 
pulley in place and slipping the belt over 
the lower pulley. 

To check the belt for proper track- 
ing, momentarily connect two flashlight 
cells to the motor. If the belt does not 


plastic rod (dowel 


track near the center of both pulleys 
one can place cardboard shims under the 
appropriate motor mount. One of the 
upper notches can also be cut slightly 
deeper to facilitate the alignment job. 
One will note that the column is still 
not glued in place. The builder can make 
use of this in the adjustment of belt 
tension. The column can now be ce- 
mented in place with model cement. 

Bend a piece of No. 18 copper wire 
to the shape indicated in the drawings 
and solder to it a piece of bronze 
screening for the upper brush. Repeat 
this operation for the lower brush, being 
sure to use the correct wire shape. The 
lower brush can now be soldered to 
the %4-in. mounting bolt at the level 
of the motor shaft. (The lower brush 
must be mounted on the side of the 
belt that goes up.) 

Adjust this brush so that it is very 
close to the belt, however, without 
touching it. The upper brush is fastened 
in place with a No. 6 sheet metal screw, 
as indicated in the drawing. Also under 
this sheet metal screw a small wire con- 
tact strip is fastened with which con- 
tact is made to the terminal. Again, 
adjust this brush to be as close as pos- 
sible to the belt without touching it. 
Completion will be effected by screwing 
the terminal in place. 

Connect the generator to a 3 volt 
supply and hold your hand near the 
terminal. One should be able to draw 
l-in. sparks to his hand. In case the 
generator fails to charge, check the 
direction of rotation of the motor to be 
sure that the lower brush is on the side 
of the belt that travels upward. Failure 
to charge might also indicate that one 
or both of the brushes is touching the 
belt or that the wire contact is not 
touching the inside of the terminal. 


Alternate possibilities 

The builder can, if he prefers, use a 
plastic pill vial (available from drug- 
stores) for the column. The only prep- 
aration required is to remove the bot- 
tom. The dimensions are not critical, 
hence, nearly any size or length will 
work satisfactorily. If sheet rubber is 
not available, one may substitute it with 
a belt made by cementing two %%-in. 
wide rubberbands together to form a 
¥% in. belt. This variation will require 
that the column be shortened some- 
what. 


Generator Experimenting 

The laws of repulsion can be dem- 
onstrated by placing small bits of alumi- 
num foil, paper, or sawdust on the 
terminal. When the unit is turned on, 
the material placed on the top will gain 
a like charge which will cause them to 
violently jump away. Another demon- 
stration of repulsion can be performed 
by taping several 4% by 2%-in. strips of 
“Kleenex” tissue to the terminal. These 
strips will stand erect when the terminal 
is charged. If the terminal is touched, 
the paper strips will fall back. 

Further experimentation will reveal 
that Leyden jars can be charged. By 
using auto ignition wire, one can make 
an efficient capacitor. Cut a suitable 


length, strip the ends, and solder them 
together. Fasten this soldered end to 
the terminal with modeling clay, being 
sure to cover the entire connection. 
This type of capacitor will intensify the 
spark considerably as will the Leyden 
jar. 

Ozone can be generated by attach- 
ing a large rounded object to the base 
(a pressed aluminum measuring spoon) 
in such a position as to permit continual 
arcing. After a few seconds of opera- 
tion, the clean smell of ozone will be 
noted. 

To obtain a corona brush discharge, 
bend a piece of wire into a shape that 
will sit on top of the terminal, with one 
end pointing up. This end should also 
be filed to a point. Operation in the 
dark will reveal a beautiful lavender 
colored corona brush discharge. This 
type of discharge will also give off the 
fresh, sweet smell of ozone. 

The electric wind effect is demon- 
strated by making a small pinwheel 
that will rotate on top of the corona 
discharge point. Ions at high speed will 
cause the pinwheel to rotate. The jump- 
ing ball demonstration can be per- 
formed by placing a l-in. length of 
1%-in. plastic tubing on the terminal, 
placing two or three pith balls inside, 
and covering the tubing with a disk of 
metal. When the ge: erator is turned on, 
the balls will be repealed from the 
terminal and , attracted to the metal 
disk. After a short period of contact 
with the top, the balls will fall back to 
the terminal. This action will continue 
until the metal disk reaches a potential 
approaching that of the terminal. O 
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A TEACHING AID FOR PROVING 
KIRCHOFF’S LAWS 


ISAAC P. HAMPTON 


Interim Head, Department of Industrial Arts 
University of Florida, Gainesville 


The student of basic electricity needs 
to comprehend thoroughly the inter- 
action of current, voltage, and resist- 
ance in the electron flow through a 
circuit. Ohm’s law deals with this sub- 
ject. Of similar importance is an un- 
derstanding of Kirchoff’s laws of volt- 
age and current. 

Kirchoff’s current law states in effect 
that, at any junction of conductors. 
the sum of the currents entering the 
junction is always equal to the sum 
of the currents leaving. A knowledge 
of this law is necessary in solving for 
current flow in bridge and other com- 
plex circuits. Likewise, to obtain neces- 
sary voltage data in any circuit the 
student needs to be familiar with 
Kirchoff’s voltage law. This law says 
that the sum of the voltage drops 
around a circuit is always equal to the 
impressed voltage. The following teach- 
ing aid was devised to illustrate and 
prove these important laws to the stu- 
dent more effectively 


Construction Details and Parts List 


1. Panel— % by 24 by 32 in. fir 
plywood, painted with a latex paint 
Schematic was drawn with India ink 
and the surface was sprayed with clear 
furniture lacquer 


2. Resistors 
Section I (voltage law) 
R, — 15 ohms 
R, — 30 ohms 
R, — 60 ohms 
Section II (current law) 
R, — 15 ohms 
R, — 15 ohms 
R,—15 ohms 
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All resistors are 10-watt wire- 
wound. 

Meters 

0— 500 M.A. D.C 


0—10 V. D.C 

4. Mounting 

All wiring was done from the back 
of the panel. The components were 
installed adjacent to their schematic 
symbol. 

Banana plugs and jacks were used on 
the milliammeter so that the instrument 
could be inserted in various arms of 
the circuit. Shorting bars were em- 
ployed to provide continuity across the 
jacks when the meter was not being 
used in any particular branch. 

An ordinary low-range d.c. voltmeter 
mounted in a sloping-front meter case 
enabled voltage measurements to be 
made satisfactorily 


Using the Aid 

To illustrate voltage drops around a 
circuit (Kirchoff’s Voltage Law) the 
panel is displayed on a suitable easel 
with the voltage-law section up and a 
battery of 6 to 10 volts d.c. connected 
to the input terminals. With the proper 
range voltmeter, total circuit voltage 
is measured and recorded. It is helpful 
if a meter with as large a face as 
possible is used so that ali students 
may view the reading. 

Next the voltage drops across each 
individual resistor, is measured and 
likewise recorded. By simple addition 
the sum of the voltage drops is seen 
to equal terminal voltage; thus the 
law is proved. 

For illustrating Kirchoff’s Current 


Above: the aid, with voltage law 

section above. Below: the shorting 

bar and milliammeter, showing how 

banana plugs are mounted. This en- 

ables units to be plugged in and out 
of various parts of the circuit. 


Law, the circuit is energized with a 
similar battery. It is seen that there 
is provision on the panel for inserting 
the milliammeter so as to measure cur- 
rent across each branch and also total 
circuit current, First the shorting bars 
are inserted in the branch circuits so 
that each is continuous, and the mil- 
liammeter plugged to indicate total 
current flow. The meter is then in- 
serted in each branch in turn to read 
current through that part of the cir- 
cuit. Shorting bars are used to com- 
plete all circuits except the one being 
indicated by the milliammeter. 

Again, by simple addition the sum 
of the branch circuits on one side of 
the junction (current leaving) is shown 
to be equal to the current on the 
other side (current entering), thus prov- 
ing the law. j 
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THREE-WAY TESTER 


PHILIP W. RUEHL 
Associate Professor of Industrial Education 
Stout State College, Menomonie, Wis. 


Here is a tester* that includes in one 
compact unit a voltage checker, a con- 
tinuity tester, and a hot wire tester. Yet 
the cost of this useful, but easy-to-build. 
device is only about $1.20. 

Feasibility of construction and useful- 
ness in the classroom-laboratory are evi- 
dent from the fact that student teachers 
in training at Stout State College built 
a number of these testers. The appa- 
ratus was then employed very success- 
fully with electricity classes of Menomo- 
nie High School. 


To operate the tester as a voltage 


linuity tester, one throws the switch to 
the left. When probes are used on a 
circuit and the.light flashes on, it is 
evident that the circuit has continuity 

Operation of the device for the “hot 
wire test” is much the same as for the 
continuity test. The only different tech- 
nique employed is the fact that the plug 
is not connected to current. Instead, 
when the probes are applied on a circuit 
through which current is passing, the 
tester light will glow. 


Construction Notes 


B OWA. ORILL 
2 PLACES ——— 
DIA. ORILL 

2 PLACES—— 
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Bill of Materials 








Quan. 


Description 


Banana plugs 
Test probes 


Neon test light 


Resistor 


Size 





750 volt 
220,000 ohm 


After the student cuts out the hole 
for the switch and male line plug, he 
uses a % in. drill for holes A, B, C, 
and D. 


Potentiometer 500,000 ohm 
TV cheater cord 

and socket 
Connection wire 12 in. 
If facilities are available for forming —_ —— 
plastic for the outside cover, the com- We-way SORC ; 
pleted project will look very much like — —— seen — 
a commercial product. However, if such aes fit ‘ 
facilities are not at hand, any appropri- 
ate-sized, nonmetallic box wiil suffice. 0 


checker, a student merely throws the 
switch to the right. Then, by using the 
probes and turning the calibrated po- 
tentiometer until the light on the tester 
goes off, he can check the voltage of a 
circuit. 

To operate the instrument as a con- 











* Assisting Mr. Ruehl were Allen Tegt, Robert 
Wernsman, James Nelson, and Vernon Knox, 
students at Stout State College, Menomonie, Wis 
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The figure above shows the suggested tr of ded surfaces 
as to when they appear as a line or do not appear as oa line. 
Draftsmen in industry and particularly beginning draftsmen often are 
puzzied by such rounded surfaces and do not know the correct 
procedures. 
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DISPLAYING 
THE 
ARCHITECTURAL 
MODEL 


Student-built models of houses have 
always gained wide spread public in- 
terest when displayed in banks, real 
estate offices, drafting supply stores, 
and heme shows. However, the archi- 
tectural model is not the easiest thing 
to display well, and the job is even 
harder when the plans are displayed 
with the model. 

The model house on a landscaped plot 
of ground requires a good deal of table 
space. Two or three models will require 
a large table. It has been the author’s 
experience that most places of business 
do not have adequate table space, and, 
in many cases, do not have display 
tables at all. This situation can present 
a serious problem, for in spite of the in- 
structor’s desire to display his students’ 
work well, the end result may be a 
poorly displayed exhibit that might not 
be welcome again. Only a well-planned, 
attractively displayed model gives the 
student proper recognition. 

The height of the display above the 
floor is another matter for serious con- 
sideration. Because most model houses 
contain considerable detail to have them 
displayed as near to eye level as pos- 
sible is best. Displaying model houses on 
ordinary display tables can not give the 
most attractive affect. 

To display plans along with the model 
house is often desirable so that the 
public can get some idea of the interior 
of the house, besides being able to see 
the scope of the instructor’s architec- 
tural program. Unless these plans are 
given special display facilities they be- 
come ragged and misplaced. When the 
plans are displayed in a vertical position 
fastened at the top they are less apt 
to become torn and the pages always 
fall back into their desired order when 
the exhibit viewer finishes looking at 
them. 

The importance of a_ professional 
looking exhibit cannot be overempha- 
sized, for the industrial arts teacher has 
too long been thought of as the keeper 
of the school’s undesirable students. 
having a program with no goal other 
than keeping youngsters out of mis- 
chief. It is the responsibility of the in- 
dustrial arts teacher to educate the 
public to the truth about what he does 
teach in his classes. The responsibility 
for displaying students’ work falls 
squarely on his shoulders. He should 
perhaps ask for and possibly use some 
of his students’ suggestions, but for the 
final layout of the exhibit he needs 
trained adult thinking so that the dis- 
play can compare with the displays of 
business’s trained exhibitor. Today’s 
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advertising media has produced a so- 
phisticated public that expects inter- 
esting, attractive viewing. If he is to 
gain respect, the industrial arts teacher 
must learn to do a professional job of 
exhibiting. 


Solving the Problem 

The display stand illustrated here has 
flexibility and space saving qualities that 
ordinary display facilities cannot offer, 
giving models and plans or just models 
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alone a far better showing. To display 
models alone the side panels of peg- 
board may be removed. The entire unit 
can be completely dismantled and com- 
pactly carried in a two door sedan. 
Obviously the stand can be used to dis- 
play two or three models depending on 
their size. Several arrangements of the 
stands and plan boards are shown to 
illustrate how adaptable this display 
idea is to almost any exhibiting situa- 
tion. 


' | DISPLAY. STAND | 


ALTERNATE TOP PIECE WHEN STAND!S USED BY ITSELF 
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Individualizing the Project 


100 Three guides toward making the individual student proj- 
ect more effective for developing creativity in the learner: (1) an 
overview which considers what must be done to achieve this goal 


and, in general, how it can be achieved; (2) a specific reference 


toward how the project can be adapted to serve students on several 
levels; and (3) a basic discussion on design and how it can and 
should be integrated into the concept of the individualized project. 


individualizing 
the project 


an overview 


ROBERT A. TINKHAM 


The chief characteristic of our mod- 
ern world of production is the standard- 
ization of the product —its parts and 
the total object itself when completed. 
As a matter of fact, the superabundance 
of man-made products that surround us 
constantly is due primarily to this basic 
concept of today’s industry: mass-pro- 
duction through standardization. Since 
the days of the industrial revolution, 
products have shown a_peas-in-a-pod 
likeness which is an inevitable result of 
the fact that they were made from the 
same mold or stamped from the same 
die. While it is true that attempts are 
made to vary the appearance of mass- 
produced objects, this has done little 
more than to change a surface color 
through the use of different colored 
paints or through changing the color of 
the plastic fed into some type of plastic 
forming machine. Any change in form 
just waits until the new model takes 
shape 


Dr. Tinkham is associate professor, 
industrial education division, Uni- 
versity of Illinois at Urbana. 


In view of modern industry’s insist- 
ence on identical products — unidentical 
examples are separated as scrap and 
never leave the plant —is there logic 
in an educational program whose major 
concern is industry but whose efforts are 
directed toward variety in the product 
made? 


Slanted Toward Creativity 

Many subjects taught in the schools 
today have, by their very nature, few 
possibilities for originality and creative 
expression. One in particular, driver 
training, leans far from the encouraging 
of self-expression. The reasons are obvi- 
ous. History, mathematics, and science. 
at least in their earlier courses, would 
rank well down the list regarding oppor- 
tunities for creativity. And still, educa- 
tional authorities are constantly remind- 
ing all teachers of the necessity for de- 
veloping every bit of creativity that can 
be discovered in young people if Amer- 
ica is to survive in the years ahead. It 
should be added that the leaders of this 
nation seem to be equally concerned. 

Industrial arts is indeed favored in 
this matter of potential for creative 
education. This does not mean that the 


industrial arts teachér is looking for 
more self-expression in the use of a 
power machine, the results of which 
could be disastrous. It does mean that 
he has an almost unlimited opportunity 
to develop creativity on the part of his 
pupils in designing at least some of 
their projects. 

In the case of industrial arts projects 
that are mass-produced, as is done oc- 
casionally today, these products will be 
similar if not identical. In contrast to 
this newer procedure, most project work 
involves one individual who completely 
makes one object at a time. It is here 
that greater freedom is possible for 
each pupil can be working on his own 
solution to the design problem he has 
selected under the guidance of the 
teacher. This is reasonable, for it is 
difficult to reconcile, on one hand, to- 
day’s educational thinking with its con- 
cern for individual differences, interests, 
and needs and the attention that it 
gives to problem-solving and creative. 
critical thinking, and, on the other hand 
an instructional program similar to the 
old manual training approach with its 
standard projects. 


Examination of Conscience in 
Creativity 

If you are uncertain regarding the 
use of standard, predetermined projects 
as against individualized projects, ask 
yourself : 

1. In the light of the best current 
educational thought and my own phi- 
losophy of industrial arts, can I defend 
the use of “set projects” with few or no 
pupils working on projects which they 
themselves have designed? 

2. Granted that the making of proj- 
ects is, in a sense, a creative act (some- 
thing is made or created), is the work 
of my pupils really creative in that they 
are required to think creatively in prob- 
lematic situations concerning questions 
of design and processing or have the 
problems all been eliminated from their 
work? 

3. Will my schedule and/or facilities 
preclude a system of individually — 
conceived projects or, with proper plan- 
ning, could there be variety without 
chaos? 

4. Am I using an effective personnel 
system which teaches industrial respon- 
sibility, frees me from routine work. 
and allows me adequate time to help 
pupils with individual problems such as 
the developing of their own project 
ideas? 

5. Is my program of such caliber 
that I make use of “out-of-class” time 
in requiring that pupils do homework 
of an experimental nature in the de- 
signing and planning of future projects 
while they work on their current project 
in class time? 

6. Am I almost solely concerned with 
hand tool and machine skills or am | 
interested in both manipulative skills 
and nonmanipulative skills in keeping 


1A/VE for NOVEMBER, 1961 





with the learner’s ability and potential 
— skills such as those needed in finding 
answers, in thinking logically, in visual- 
izing form, in seeing relationships, in 
planning research, in expressing ideas 
both orally and in writing, in sensing 
beauty, in making use of past experi- 
ences, in using library facilities, and in 
designing objects for use that function 
well and please the discriminating eye 


What Has to Be Done 

If you hope to individualize the 
projects made by your pupils, ask your- 
self these questions: 

1. Am I willing and able to exert the 
extra effort needed in avoiding the cook- 
book, lock-step approach of a full sem- 
ester of predetermined, teacher-pro- 
vided, set projects? 

2. Am I myself a creative person in 
problems involving materials, processes, 
tools, and power equipment; if not at 
present, what can I do to develop this 
characteristic and add this new and im- 
portant dimension to my effectiveness as 
a teacher? 

3. Would I be capable of advising 
my pupils in problems of design in 
which materials, form, color, and tex- 
ture are organized to serve a certain 
function; if not, how can I prepare 
myself for this new responsibility? 

4. Can I organize my program in such 
a way that initiative, creative thinking. 
and problem-solving rather than con- 
formity, blind acquiessence, and rule- 
following, are encouraged and rewarded? 

5. Can I find a happy balance be- 
tween learning aimed at the developing 
of a skill in following directions and 
learning that requires choice-making on 
the part of the learner? 

6. Am I willing to take a chance on 
the creative potential which, we are 
told by authorities in psychology, is 
found in every normal individual and 
needs only the opportunity to be de- 
veloped? 


ia 


“We've deciphered the terms auto- 

matism, cybernetics, mechanization, 

feedback, and memory drum, but this 

individual project approach thing still 
has us stymied.” 
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Guides to Individualized Projects 


Teaching for more creative individual 
solutions ia industrial arts is not ac- 
complished best by throwing the learner 
into a confidence-shattering situation in 
which creativity is demanded. 

Industrial arts instruction is not like 
teaching finger painting in which there 
is a de-emphasizing of techniques at 
the outset. It is hard to spoil a finger 
painting — injuries to finger painters, 
for all practical purposes, are non- 
existent. In a shop situation, on the 
other hand, the learner wants and needs 
to know how a tool or machine is used 
safely and efficiently, what it can do, 
and what it cannot do. If creative self- 
expression is to be encouraged in the 
designing of industrial arts projects, 
this facet of the overall instructional 
program in the shop should dovetail 
with the essential instruction needed to 
orient the learner to the many aspects 
of an unfamiliar industrial area such as 
metalworking. Maximum creativity is 
not developed on a sink-or-swim basis 
as might be approved for finger paint- 
ing with its emphasis on fun and free- 
dom. 

A better procedure is found in a 
more transitional type of approach in 
which the beginner is encouraged to 
chose a project design from a number 
of well-designed alternatives, all of 
which are similar as to difficulty, basic 
operations involved, and time needed 
for completion. In striving for more 
creative solutions to design problems, 
the industrial arts teacher should then 
consider the possibility of having the 
class as a group design their next project 
through class discussion which reflects at 
least one week’s thought, observation. 
and analysis of existing objects to serve 
the intended function. The visible prod- 
uct of this “group-designing” would be 
a working drawing of the project which 
is ready for use by class members. 
Conceivable, the more creative pupils 
would have their own individual solu- 
tions which should be checked and 
could be approved by the instructor for 
construction in the shop. Eventually 
more and more pupils would join the 
ranks of those who think through their 
own design solutions although it is pos- 
sible that some may never be able to 
make the break away from dependency 
on the ideas of others 


Suggestions for Original Thinking 
in Project Development 


In addition to the clues found in what 
has been said thus far, the following 
suggestions are offered to the industrial 
arts teacher who chooses to capitalize on 
the advantages of a program which, to 
some degree at least, requires original 
thinking in the development of project 
ideas 
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“Another boy, but nurse, we already 

have five identical cutting boards, 

funnels, shoeshine boxes, letter open- 

ers, nut crackers, wrought iron coffee 
tables, and sailboats!” 


1. At the outset, let your classes 
know that one of your major goals is 
to help in their creative development 
since now, more than ever before, we 
need maximum growth of this kind. 
Grade pupils accordingly and, within 
reason, penalize plagiarism. 

2. Make use of every opportunity for 
individual expression within reasonable 
bounds. For example, even mass-pro- 
duced objects can be varied in the final 
stages by the creative ideas of the in- 
dividual. This has been done with differ- 
ent projects including book racks and 
pairs of salt and pepper shakers of 
wood. 

3. Record creative ideas on 2 by 2 
colored slides for use with classes. There 
is much stimulation in good slides of 
manufactured objects and shop-made 
projects showing a number of solutions 
to the same problem or showing the 
steps taken in arriving at a truly crea- 
tive solution. 

4. Use the “brainstorming” technique 
with pupils in solving design problems. 

5. Try puzzle-solving that leads to 
problem-solving. Puzzle-solving tends to 
stimulate creative thought which is nec- 
essary for the original thinking needed 
for good design solutions. 

6. Learn to accept poor creative ideas 
as enthusiastically as good ones. The 
poor ones will not survive examination 
and will be no problem. 

7. Publicize your emphasis on crea- 
tive development through displays. 
awards, school and local paper articles. 
discussions with staff members, etc. 

8. Do not expect miracles overnight. 
After the drop in creativity which, we 
are told, occurs in children usually be- 
fore the fourth grade, it takes time to 
restore confidence and get the learner to 
overcome his reluctance to reveal his 
creative thoughts. 0 
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individualizing 
the project 


adapting a 
specific project 


LEWIS H. HODGES 


Industrial arts is basically individual- 
ized instruction. In addition, by its very 
nature, it is more flexible than more 
academic courses. Of late, however, 
despite its rich heritage and worthwhile 
contributions, its place in general edu- 
cation has been challenged. Basically, 
although its exploratory philosophy has 
been sound, current curriculums in in- 
dustrial arts have not, in general, 
adapted sufficiently to the needs of stu- 
dents in the 60's. 

Industrial arts has not lived up to 
its potential in portraying the image of 
the industrial culture (and all its ac- 
companying facets) to the American 
student. No other program in the sec- 
ondary school has as great a possibility 
in contributing to this objective. The 
wealth of information that can be in- 
tegrated in (or correlated with) the 
industrial arts program staggers the 
imagination. In addition, in no other 
subject area can such attributes as ap- 
preciation, achievement, creativeness, 
initiative, understanding, skills, co-op- 
erative attitudes, etc., be more effec- 
tively handled. 

What can be done about it? First of 
all, we must dispel the notion that in- 
dustrial arts has no challenge for the 
“collegebound” or the superior student. 
Industrial arts, if properly taught, can 
meet the needs of all the children of 
all the people. Too often our programs 
have been “pitched toward the happy 
medium” rather than attempting to meet 
the individual needs of students. 

Recently, considerable heat, but little 
light, has been generated around the 
argument concerning the place of the 
project in the industrial program. Some 
contend that the project is only a means 
to an end, while others are equally 
adamant that the project can be and 
is an end in itself. It is the purpose of 
this paper to point out that it can be 
both 


Mr. Hodges is lecturer and teacher- 
trainer, department of vocational 
education and practical arts, The 
University of Michigan, Ann Arbor. 
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The Superior Student 

In order to challenge the gifted and 
creative student, the project should be 
only a means to an end. In fact, the 
project might almost lose its identity 
as such if we are thinking of the tra- 
ditional and stereotyped term. It might 
depict a principle of applied science or 
help solve an answer to a complex 
problem. The student who chooses to 
build an abacus, a computer, a tele- 
scope, a rocket, or slide rule should be 
given as much encouragement, direction, 
and guidance as the student who selects 
the traditional spice rack, the bookend, 
or the sugar scoop. This student needs 
help and guidance (but never teacher 
domination) in solving realistic prob- 
lems. He needs to be shown how to 
get the most out of references, library 
materials, and other related information. 
He needs to be encouraged in creative 
mathematical and scientific inquiry. He 
needs to evaluate his tentative and final 
solutions in the proper cultural, social, 
and historical settings. If his problem is 
too complex in nature or too involved, 
he may have to resolve his problem by 
the “team ajproach.” 

However, in this particular case, let 
us assume that the superior student has 
selected a traditional project. Let us 
further assume that the project is a 
simple wall box planter of Early Amer- 
ican design made of white pine. Nat- 
urally, a vastly enriched program is 
necessary to keep up this student’s in- 
terest. The project in itself will not do 
this. This particular project is used for 
illustrative purposes only, and does not 
mean that the gifted youngster would 
be held rigidly to the size or the design 
depicted. 


The Average Student 

The average student can be chal- 
lenged, but probably not to the extent 
of the superior pupil. His creative abil- 
ity is less pronounced. His imagination 
does not run as rampant. The project 
to him is both a means and an end. He 
may be interested in the characteristics 
of white pine, but not interested in its 
cell structure. He appreciates to some 


extent the design elements, and with 
help can modify or improve on a design. 
Creating a design “from scratch” he 
finds to be an almost insurmountable 
task. However, there are certain definite 
rules and principles of design which 
he can follow with little help. 

He can figure his “bill of materials” 
by the cancellation method, but may be 
very little interested in other mathe- 
matical challenges presented by the 
project. His main interest is usually in 
the project and its operations. This, 
however, does stir his interest in mass 
production and what goes on in the 
woodworking industry. His projects 
many times exhibit skill and careful 
workmanship, but the principles of ap- 
plied science and mathematics are of 
secondary importance and do not have 
great significance for this student. 


The Below-Average Student 

The project to this student is the end 
product. Mathematical and _ scientific 
concepts are generally beyond his com- 
prehension. He very often has con- 
siderable trouble with his academic 
courses. Many of his problems stem 
from the fact that he is a poor reader, 
and he also has trouble with oral and 
written communication. Quite often the 
industrial arts class is his one bright 
spot in the school day, because here he 
can reach a certain degree of achieve- 
ment. Often his craftsmanship leaves 
much to be desired, but he does make 
some progress and is encouraged in his 
efforts because he can see the results 
in tangible form. 

There is little that we can do toward 
stimulating this pupil toward a greater 
interest in related technology. How- 
ever, the teacher has a responsibility in 
encouraging this person in things of a 
manipulative nature. The industrial arts 
class may be his only reason for remain- 
ing in school. This student should be 
encouraged to become interested in 
extracurricular activities such as indus- 
trial arts clubs, 4-H clubs, YMCA 
craft groups, etc. 


The Special Student 

According to Conant, the mentally re- 
tarded and extremely reluctant learner 
should not be enrolled in regular indus- 
trial arts classes, but should be segre- 
gated and placed under a teacher 
specially trained in this field. The type 
of activities in these classes would be 
of an occupational-therapy or sheltered- 
workshop nature. However, at the pres- 
ent time, as most every industrial arts 
teacher knows, a few students who 
would normally fall in this category 
wind up in industrial arts classes. To 
this student the project has no mean- 
ing, because his lack of ability and 
short interest span work against its 
completion. There are operations of a 


1A/VE for NOVEMBER, 196) 





strictly routine repetitive nature that he 
can achieve some measure of success in 
accomplishing. Such processes as caning, 
sanding, rubbing, waxing, polishing, 
greasing, oiling, deburring, and stripping 
insulation from wire, are a few illus- 
trative skills in which he can engage 
under proper direction. 


Early American Pine Wall Box 
Planter 


As mentioned earlier, this project is 
used only for illustrative purposes. 
Many other projects would be equally 
as suited to the aim in mind. 

The outline below is of two parts. 
The regular text is considered applicable 
to both the superior student and the 
average student. The indented, bold- 
type portion is considered more adapta- 
ble to the superior student. 


Geometry and Other Related 
Mathematics 


Geometry has common _ elements 
with drafting and for that reason it has 
been considered separately. Plane ge- 
ometry is closely associated with me- 
chanical and freehand drawing. We are 
constantly confronted with angles, 
squares, rectangles, circles, triangles, etc. 
Nearly all two-dimensional design is 
based on these fundamental forms. 
Three-dimensional design (solid geom- 
etry) is based on the sphere, the el- 
lipsoid, the cube, the cylinder, the 
pyramid, and the cone. The industrial 
designer keeps these basic forms always 
in mind, mentally stripping everyday 
objects of non-essentials and fitting 
them into combinations of these basic 
design shapes. 


1. What basic shapes are in- 
volved in the design of the Early 
American Pine Wall Box Planter? 


2. How do you draw a portion 
of a circle if you are given two 
points (the extreme ends of the 
curve) and the radims? 


Mathematics is used in nearly all of 
the industrial arts activities. The mathe- 
matics used in woodworking is rather 
elementary in that it generally involves 
only the basic processes. Addition and 
multiplication (cancellation) are prob- 
ably used the most in that they are in- 
volved in the completion of a bill of 
material. Mathematics in machine shop 
and electricity may be somewhat more 
complex in that trigonometry and alge- 
bra may be necessary. 

You may find that the word TOWEL 
may be of assistance in figuring your 
lumber bill for the Early American 
Pine Wall Box Plantier. 

1. If all the dimensions are in inches, 
write down the word TOWEL, with 
12 x 12 (or 144) underneath: 
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TOWEL TOWEL 
or 

12x12 144 

Substitute the times or multiplication 
sign x for O and E. 

The formula for board feet would 
now look like this: 

T’ x WwW’ xL” 
Board feet = 





12x12 


T’x W’ xL” 


144 

(T represents thickness, W the width, 

and L the length [all in inches]) 

2. If the length is in feet, and the 
thickness and width are in inches, use 
the following formula: 

T’xz WwW’ xL’ 

Board feet = 

12 

3. If the width and length are in 
feet, use the following formula: 

Board feet = T” x W’xL’ 

(This is self-evident in that we al- 

ready know that a board 1 inch thick 

and 1 foot wide and 1 foot long con- 
tains 1 board foot) 

4. If there are duplicate pieces of 
identical size in the project, the number 
of pieces is multiplied to one of the 
above formulas by placing it in the 
upper part (numerator) of the formula. 

5. In similar fashion, the cost per 
board foot may be added to the formula. 

6. The final formula for cost now 
looks like this (if all dimensions are in 
inches) : 

T” zs W” xL”x 
12 12 


number of cost per 
identical p’cs x board foot 


Cost = 








Using the end of the Early American 
Pine Wall Box Planter as an example: 
(see 7 below) 

The cost of ends = 

1” x 414” x 534” x2x.28 

ae 

In actual practice we would probably 
change the formula to: 


1% x 5” x6" x2x.28 
Cost of ends = ——— 
-. 2. 


Cancelling: 
7 
1” x 5’ x "x7x Dw 
yy 
$ 7 


35 
Cost of ends = —, or 11%, or .12 
3 


Cost of ends = 





7. The bill of material for the Early 
American Pine Wall Box Planter is as 
follows: 


Tue BeLow-Ave Race 
STUDENT 


aeT 
OE SIGN 
DRAFTING 


THe Averace 
STUDENT 


~—" 
INOUSTRIAL\, 
MATERIALS 


Twe Superior 
STUDENT 





THe SPeciac 
STUDENT 








Material 
Unit Cost 
Quan. Size Desc Cost 
1 %4x44x11" Front W.Pine . 
1 %x9 x11” Back W.Pine . 
2 “Yx4%x 5%” End W. Pine . 
t %4x4%x10%" Bottom W.Pine .2§ 


Total Cost 


Figure the total cost of the above. 

Common practice is to add a certain 
percentage to the cost of materials in 
a project to take care of waste, glue, 
nails, screws, etc. Figure the above bill 
of material for the Wall Box if 15 per 
cent for extras is added to the cost as 
figured in the preceding paragraph. 


1. How many square inches of 
copper would be needed to make 
an earth container for the wall 
box? 

2. How many cubic inches of 
earth would the container hold? 


Art and Design 

Notice that the Early American Pine 
Wall Box Planter we are considering is 
symmetrical — that is, it is identical in 
size and shape on each side of a vertical 
center line. Observe the “cupid’s bow” 
design on the lower front section. Study 
all the curved portions of the design 
Take note of the fact that the curves 
end up parallel (or nearly parallel), or 
at right angles (or nearly so) to the 
axis of the piece in which they are in- 
volved. 

In addition to shape other elements 
must be considered in design. Shadows 
and highlights, distressing, rolled or 
worn edges, glazing, joinery, etc., must 
be considered in the total effect on the 
observer. 


Generally we can divide furni- 
ture and accessories into about 
three rough categories or groups. 

1. Contemporary (sometimes er- 
roneously called modern ) 

Quite often have light finish and 
often associated with Danish, Chi- 
nese Modern, or Swedish. 

2. Colonial or Early American 





This style is sometimes consid- 
ered along with Period furniture 
(3) and is called “Traditional.” 
Early American furniture is gen- 
erally made of pine or maple. 


3. Period 

This group includes a large num- 
ber of styles. Chippendale, Hep- 
plewhite, French Provincial, and 
Duncan Phyfe are a few of the 
best known. Pieces are quite apt 
to be rather omate with many 
angles, carvings, curves, complex 
mouldings, and surface decora- 
tions. For this reason projects of 
this nature should be left to the 
more advanced  cabinetmaker. 
They are much too difficult for the 
beginner. 

(The reason for selecting a proj- 
ect of Early American such as the 
Wall Box Planter is because there 
are definite rules related to its 
design, while contemporary design 
is more “free wheeling” in na- 
ture). 


Suggestions for Advanced 
Assignment 

1. What is the difference between 
symmetrical and asymmetrical design? 

2. Visit a local furniture store or gift 
shop and observe pieces of Early Amer- 
ican design. 

3. Why was white pine used by our 
forefathers in the making of furniture 
and accessories? 

4. Make a number of free hand 
sketches altering or completely chang- 
ing the design of the wall box planter. 
Keep in mind that it must fit the Early 
American decor and also stick to the 
original dimensions as much as possible. 

5. How would you change the design 
of this wall box planter so that it would 
fit into a contemporary setting? 


Sketching and Drafting 

The ability to sketch freehand is a 
valuable asset for any beginning crafts- 
man or designer. It is particularly use- 
ful in experimenting or “brainstorming” 














with different ideas and designs. Free- 
hand curves are generally more pleasing 
than those made mechanically. Sketch- 
ing is also desirable in making quick 
perspectives from working drawings. 
The perspective sketch is more realistic 
in that it depicts an article as it is 
actually seen by the eye or camera. 
Actual working drawings can be made 
freehand on square or graph paper. 
Drafting implies the use of mechan- 
ical instruments. Persons with little art 
ability can become quite proficient in 
making mechanical drawings. Orthog- 
raphic and other working drawings are 
generally made with instruments. 


1. What do we mean by per- 
spective drawings? 

2. What are vanishing points? 

3. How would you go about 
finding vanishing points in a com- 
pleted perspective drawing or a 
photo? 

4. Find the vanishing points in 
the perspective drawing of the 
Wall Box Planter. 

5. What do we mean by orthog- 
raphic projection? 


Science 

Woods are generally classified in two 
groups — hardwoods and softwoods. The 
hardwood trees have broad leaves and 
shed their teaves in winter. The soft- 
wood trees generally bear cones (coni- 
fers) and the leaves are needle shaped 
It should be kept in mind that not all 
“hardwoods” (as classified above) are 
hard, and that not all “softwoods” are 
soft. However, white pine, the wood 
that we are considering in this lesson is 
both soft in texture and is a softwood 
by classification. 


White Pine (Pinus Strobus ) 
(Also known as Northern White 
Pine and Eastern White Pine. ) 
White pine weighs about 27 
pounds per cubic foot. The tree 
often grows to more than one 
hundred feet in height and up to 
five feet in diameter. The wood is 
light in color varying from cream 
to a light brown. According to 
Kettell, “unpainted wainscot that 
has stood for two centuries in @ 
north room with reduced light 
will often be a startling red-orange. 
while that exposed to the bleach- 
ing process of the sun softens in 
texture, but remains nearly as light 
as it was on the day it was in- 
stalled. This film of age, precious 
because no artificial reproduction 
of it is at all to be mistaken for 
the real thing, is called “patina.” 
White pine does not split easily, 
however, it is only moderate in 
nail holding capacity. It is rather 
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easy to finish and holds paint very 
well. It is easy to work with 
tools but is somewhat brittle. It 
shrinks and warps but little and 
takes glue very well. In addition 
to furniture it is used for pattern- 
making, millwork, woodenware and 
novelties, signs, caskets, . boxes, 
crates, matches, shade and map 
rollers, Venetian blinds, and dairy 
and poultry supplies. 
Assignment: 

1. Cut a thin cross section of 
white pine and view under a hand 
lens or microscope. What do you 
see? Define growth rings, paren- 
chyma, rays, resin canals, tra- 
chaeids, and bordered pits . 

2. What are some of the es- 
sential differences between West- 
ern White Pine (Pinus Monticola ) 
and Northern White Pine?’ 


History 

The Wall Box Planter in its simplest 
form was probably used in colonial days 
to hold candles. However, in current use 
it is generally converted to a planter. 


“The wall box, as its name im- 
plies, is a receptacle that was de- 
signed either to hang from a nail 
on the wall or to rest against the 
wall on a table or chest or ledge 
where it might hold, readily ac- 
cessible, candles, spices, salt, or 
whatever else the housewife chose 
to put in it. In its simplest form, 
it is merely a box without a lid. 
Then, as the design is elaborated, 
a lid is added and drawers appear 
underneath, first one, then more 
than one, until finally the well, or 
main receptacle, is eliminated, and 
the wall box has become what we 
may call a wall box of drawers. 

“From the form of the wall box 
with drawers there was developed 
one of the very choicest of colonial 
furnishings, the pipe box. Into the 
open box, bowl first, were thrust 
the long-stemmed churchwarden 
pipes of clay, or sometimes iron, 
while a supply of tobacco filled the 
little drawer beneath. The parts 
and proportions of the piece be- 
came almost as definitely fixed as 
the features of the human face, 
and yet no two pipe boxes are 
alike. Some of them are exceed- 
ingly lovely. 

“Tt is hard for us today, with 
our kitchen cabinets, ample cup- 
boards, and elaborately built in 
shelving, to appreciate how useful 
these old wall boxes must really 
have been. But their usefulness is 
indicated by the way drawers in- 
Russell Hawes Kettell, The Pine Furniture 
of Early New England, New York, Dover 
Publications, Inc., 1929 
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creased in number until the nail 
would support no more, and boxes 
of drawers were built to be stood 
conveniently on other furniture.” 


Communication Skills (Vocabulary, 

Spelling, and Word Study) 
Pyramid Decor 
Identical Perspective 
Symmetrical Orthographic 
Asymmetrical Conifers 
Radial Patina 
Annualar Longitudinal 


Tracheid 
Tangential 
Cambium 


Parenchyma 
Prosenchymatous 
Epithelial 


Industrial Materials and Processes 


“Distressing” is the process of im- 
parting age or worn characteristics to 
wood artificially. Glazing contributes to 
this process by emphasizing the nat- 
ural accumulation of dust in corners and 
recesses, Distressing is accomplished by 
many different methods, a few of which 
are described below. Both distressing 
and glazing add a great deal to the 
character of Early American pine proj- 
ects and are used a great deal in the 
furniture industry. 


1. Rolled (Worn) Edges 

The edges of pine projects will nat- 
urally become worn particularly if the 
piece is handled to any extent, because 
of the soft nature of the wood. This is 
emphasized by artificially causing the 
piece to look worn by rounding over 
the edges where the hand would nor- 
mally come in contact with the project. 

Roll the edges with rasp, or coarse 
file, or coarse sandpaper, or cylindrical 
sander in lathe or drill press. 

Follow up with succeeding grades of 
fine sandpaper until no sanding marks 
are discernible. 


2. Worm Holes 


Punch small holes with an ice pick 
and scratch artificial worm holes not 
more than % of an inch long. 

Caution: This can be easily over- 
done. It is best to be on the conserva- 
tive side. Do not follow a definite or 
symmetrical pattern. 


3. Bruises, Nicks, and Dents 


Pieces of chain about 10 inches long 
fastened to a handle makes a good lash 
for this purpose. Different shaped pieces 
of steel should be welded to the ends 
of the chain. The pieces of the chain 
will cause bruises and dents, and the 
pieces of metal will cause deeper niks. 
Due to the fact that the chains fall 
haphazardly will prevent a stereotyped 
pattern. 


* [hid 


An even easier way for accomplishing 
the same purpose is to use a piece of 
furnace clinker. This is rolled on the 
piece to cause the same effect as in (1). 


4. Fly Specks 

Place a small amount of thick, dark 
brown or black enamel, lacquer, or 
paint in a shallow dish or can cover. 

Pick up a small amount of this paint 
on the bristles of a stiff bristled tooth 
brush. 

Hold the brush near the project and 
rub a small piece of sheet metal over 
the bristles. Small specks will be de- 
posited on the project. (Caution: Ex- 
periment on scrap stock until desired 
pattern is obtained. Apply specks be- 
fore the last finish coat.) 


Finishing Early American Pine 
Projects 

1. Sand project. Use 120 
paper. 

2. Distress as desired. 

3. Apply shellac. Apply 2 coats of 
thin (2 lb. cut or thinner) orange shel- 
lac. Sand with 220 (6/0) finishing pa- 
per between coats. Fine steel wool is 
used on curve portions, carvings, and 
turnings. If a darker finish is desired 
stain entire project with diluted walnut 
stain before applying shellac, preferably 
with a spray gun or spray can. If a 
lighter finish is desired use two coats of 
white shellac. 

4. Glaze. Glaze is applied to the en- 
tire project. Glazes can be purchased 
from most any well known wood finish- 
ing company. (A popular glaze for pine 
is No. 206 from Grand Rapids Wood 
Finishing Co.) Glaze is a thin, dark 
pigmented solution. 

5. Wipe off glaze. Wipe off the glaze 
with a soft cloth. Do not rub very 
hard or attempt to remove glaze from 
corners or recesses. 

6. Blend the glaze. This is the most 
critical step. Use a dry brush (fitch or 
sable) and blend the glaze away from 
all corners and recesses. The gradation 
of color should be from very dark to 
much lighter with no distinct line of 
contrast. Allow glaze to dry from 12 to 
24 hours. 

7. Apply sealer coat. Apply a thin 
coat of white shellac, lacquer sealer, or 
“Deft.” (Caution: This sealer coat 
must be applied with a spray can or 
spray gun as brushing will loosen and 
smear the glaze.) 

8. Apply finish coats. Apply 2 or 3 
coats of flat lacquer, flat varnish, or 
“Deft.” Allow for sufficient drying be- 
tween coats. 

9. Rub. Rub with 4-0 steel wool. 

10. Wax and polish. A black antique 
wax is best as it will take care of 
scratches and mars and will add to the 
overall patina. 0 
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individualizing 
the project 


design 


JOHN R. LINDBECK 


Any discussion of the project must 
of necessity concern itself, at least in 
part, with the problem of designing; 
the reason becomes evident as one con- 
siders the place of design in industrial 
programs. 

Design, in one form or another, has 
long been important in the field of in- 
dustrial arts. Almost any set of objec- 
tives describing the intent and direction 
of program will be sure to give some 
place to design. The reason for such 
inclusion springs from the nature of 
industrial activities; namely, that they 
either involve planning or creating as a 
prerequisite to action, or that attitudes 
of appreciation are fostered through 
manipulative experience. 

Smith, for example, in a 1924 mono- 
graph’ lists as a third proposed objec- 
tive for industrial arts: 


“To foster appreciation of good ma- 
terials and workmanship. (For intelli- 
gent and discriminating selection of 
manufactured products for home and 
business consumption and proper’ valu- 
ation of substantial and beautiful con- 
structions in environment. )”’ 


In an American Vocational Associa- 
tion bulletin,? further reference is made 
to the importance of design by including 
it in a suggested list of objectives: 


“To develop in each pupil the appre- 
ciation of good design and workmanship 
and the ability to select, care for, and 
use industrial products wisely.” 


Part of a recent doctoral dissertation® 


"Homer J. Smith, /ndustrial Education in the 
Public Schools of Minnesota (Educational Mono 
graph No. 6, Minneapolis: College of Education, 
University of Minnesota, 1924), p. 118. 

American Vocational Association, A Guide to 
Improving Instruction in Industrial Arts (Wash- 
ington: American Vocational Association, 1953), 
p. 20. 

"John R. Bindbeck, “A Framework for Research 
in Industrial Arts’ (unpublished doctor's thesis, 
The University of Minnesota, Minneapolis, 1958), 
p. 4% 


Dr. Lindbeck is associate professor, 
industrial education department, 
Western Michigan University, Kala- 
mazoo. 
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quoted 30 statements of proposed ob- 
jectives and purposes dealing with the 
significance of design and its ramifica- 
tions in industrial arts. Leaders in the 
field of industrial arts throughout the 
years of this twentieth century were 
cited. Some example of these evidences 
are: 
“1. Ericson (24-252). ‘. . . basic prin- 
ciples and attitudes can be established 
with young students (even) in a limited 
amount of time . . . in this increasingly 
important area (of appreciation).’” 

“2. Friese (26-56). ‘(A justifiable 
aim of manual arts is to) provide train- 
ing in industrial art and industrial art 
appreciation. . . . In this case the art 
is applied to utilitarian objects which 
are used in, and surround us in, our 
daily life... .’” 

“3. Mays (53-576). ‘. . . appreciation 
of materials, workmanship, and design 
are also values claimed in theory of this 
(manipulative) work.’ ” 

“4. Selvidge (3-33). ‘(A justifiable 
goal of industrial arts is) to develop in 
each pupil an appreciation of good work- 
manship and good design.’ ” 

Obviously then, there has long been 
an awareness of design as a significant 
part of industrial arts. 

Historically speaking, the concept and 
function of designing, or planning for 
manipulative activities, was conceived 
largely as a responsibility of the teacher, 
with the student generally following the 
directions as demonstrated or discussed 
by the teacher. Gradually, this situation 
has changed so that now the emphasis, 
to some degree at least, is upon involv- 
ing the student directly in these plan- 
ning experiences. 


Design Defined 

Design, for some persons, means an 
ornament affixed to an object. By paint- 
ing a rose on a table, they have created 
a design for that table; by etching a 
deer head on an ashtray, they have 
created a design for that ashtray. De- 
sign in its contemporary setting, how- 
ever, transcends this particular concept 
and emerges as a process —a dynamic, 
creative, very purposeful planning ac- 
tivity. In this context, design can no 


longer be equated with ornament or 
decoration. This modern concept of de- 
sign has been properly summed up with 
the statement that good design must 
be built into, not draped on. 

By definition, designing is creative 
planning to meet a specific need; to 
better understand the full meaning of 
the definition, one must look more 
closely at the several key words. “Plan- 
ning” in design means a serious, ana- 
lytical approach (to organizing one’s 
thoughts and procedures) which results 
in a logical blueprint to action. How- 
ever, this is not just ordinary planning 
but, “creative planning.” Creative de- 
notes an original treatment of a prob- 
lem or task. A person is creative when 
he does something in his own unique, 
individual way. Ideas come from many 
sources; a person’s mind is not a blank 
when he begins designing. He may im- 
agine an idea, or remember an image 
he saw somewhere, but he is creative 
only to the degree that the idea is 
adapted, modified, or altered to meet 
his specific needs. 

It clearly suggests that copying or 
lifting someone else’s work is to be 
avoided. The work of other people is 
not, however, to be ignored or disre- 
garded; it can and should be considered 
a valuable source of stimulation and 
information, serving to spark the im- 
agination. But creative designing is defi- 
nitely not copying. 

The words, “specific need,” indicate 
the total awareness of the design task 
at hand. The designed must know what 
he is designing and why; he must ad- 
dress himself to a clearly defined prob- 
lem or else he will wander aimlessly 
trying to discover precisely what will 
meet his specific need. It is far better 
to expend one’s efforts in the direction 
of creative planning, rather than in 
more or less random solutions because 
the true purpose of the task is not 
known. 

This, then, is design defined — crea- 
tive planning to meet a specific need. 
With the purpose of the design problem 
simply and clearly defined, and with a 
commitment to an open-minded, creative 
planning approach, the individual has 
the stage set for a stimulating design 
activity. In reading design literature, 
one is confronted with many different 
definitions, but they are essentially the 
same. The important thing to remember 
is that designing is a creative planning 
process, a process which culminates in 
a logical, direct, well-conceived, and 
well-executed plan to meet a specifrc 
need. 


Why Design Is So important 
It is interesting to compare the plan- 
ning experiences which are advocated 


(Continued on page 59) 
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Model 1150 
Drill Press 


Champion of the POWERMATIC line! No belts to handle 
when you change spindle speed. Just twist the accurately 
calibrated variable speed control handle and change speed 
while the machine runs. With a complete speed range, 475 

4800 RPM, and a SIX inch quill stroke, the Model 1150 
is designed to meet the requiremerts of the high produc- 
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Some Convictions of a Teacher 
After a Summer in Europe 


T. A. HIPPAKA 


Never in the history of the world has 
brainpower been more important than it 
is today. Our military, political, humanistic, 
economic, industrial, and scientific en- 
deavors demand men of courage, intelli- 
gence, and mature judgment. The abler 
youth of Russia are constantly undergoing 
stringent preparation to serve their country 
in these important areas of activity. Amer- 
ica is fighting for her very life in all of 
these spheres of action. Needless to say, 
the tyrannical schemers in the Kremlin are 
unpredictable and inhuman by our stand- 
ards of conduct. 

In the face of Premier Khrushchev’s 
brazen threat that he will bury us, the 
United States intends to remain powerful 
enough, militarily, so that the Kremlin will 
never make such an attempt. The greatest 
deterrent to an all-out shooting war with 
Russia is our powerful military machine. 

In the presence of a grave military 
threat, the cold war continues to be a war 
of consequential movement. In this area 
Khrushchev has issued this demoniacal ulti- 
matum: “We will make the imperialists, 
the United States and its allies, dance like 
fishes in a skillet, and that without a war.” 

If we expect to remain a free and re- 
spected people, we too will have to ready 
our youth to fight a prolonged cold war. 
In fact, if we hope to survive, we must 
toughen our young people to cope with the 
ablest personnel sent forth by the Kremlin. 

We will always welcome competition 
from the free world as we fight the cold 
war with Russia. Fortunately, as we com- 
pete with the free nations of the world, 
fair play prevails in terms of acceptable 
business standards. 

One cannot spend a summer touring 
Europe without returning home with some 
rather deep convictions regarding the 
teaching profession. The summer of 1960 
found me on my third journey to Europe 
since my arrival in America as a boy of 
eight. As a member of the American mili- 
tary forces, I had served in Europe during 
World War I. In the 1930’s I saw Europe 
a second time when I was engaged in 
writing a book on the educational system 
of one of the European countries. 

My journey to Europe in 1960 was made 
entirely on my own resources. It was done 
the hard way. I lived with and conversed 
with all kinds of people. I slept in all 
kinds of places and ate the fare of the 
common man. Considerable time was spent 


Dr. Hippaka is a professor in the 
vocational education department, 
Iowa State University at Ames. 


in the schools of Europe, as well as the 
industries on the continent. It was the 
author’s privilege to visit a number of 
industrial exhibits and to be a special 
guest at the National Industrial Fair in 
Finland. 


Some General Impressions of Europe 

Europe was doing exceedingly well. Peo- 
ple were busy. They were well fed and 
comfortably clothed. There was work in 
the summer of 1960 and people were quite 
happy and satisfied. 

It is a matter of record that a number 
of European countries were left literally 
destitute as a result of World War II. 
America took it upon herself to come to 
their rescue. Millions of dollars were poured 
into these countries with which they pur- 
chased American-made goods. Such was our 
generosity above and beyond the military 
aid given European nations during the war. 
Ironically enough, it is calculated that the 
dictators who intend to “bury us” received 
over $11 billion worth of military equip- 
ment from us during the war years. 

European prosperity is due in a very 
large measure to our generous assistance. 
No doubt, we could have been more in- 
telligent in our genuine concern for dis- 
tressed people, but the world can hardly 
accuse us of being selfish in our humani- 
tarian endeavors. So well has Europe 
progressed economically, that in the year 
1960 we imported more goods from the 
countries there than we exported to them. 
Our gold reserves had dipped below $18 
billion for the first time in 20 years. It is 
estimated that the drain on our gold re- 
serves reached four billion dollars in the 
year 1960. 

Free Europe as well as Russia have be- 
come a very real competitive force in this 
world. Industrially and economically, Eu- 
rope is giving us a “real run for our 
money.” One of America’s problems is to 
keep alert on a full stomach. We are hav- 
ing difficulty in the world markets, for 
we face the very real danger of being out- 
sold by other nations. Other countries 
throughout the world are underbidding us 
in many areas of manufacture at the pres- 
ent time. 


European Schools at Work 

Our better judgment should never allow 
us to discount the effectiveness of European 
education. Nor should we become panicky 
upon reading reliable reports regarding the 
schools of Europe. Despite the enormous 
amount of adverse criticism directed at the 
public schools of the United States, there 
is very little wrong with them that can- 


not be corrected in the free, American way. 

Much has been written about the schools 
of Russia. Qualified Americans, in consid- 
erable numbers, have reported authentically 
on the Russian system of education. No 
unbiased person can doubt that great im- 
provements have been made in the Russian 
system of education, especially if these im- 
provements are viewed strictly from the 
Kremlin’s point of view and by Kremlin 
standards. In order to secure the greatest 
educational advantages in Russia, the 
learner, as well as the teacher, must be 
proven Communists. The teacher instructs, 
not as a free man but as a Communist. 
The State is suprerhe; the individual, 
whether learner or teacher, is a pawn of 
the State. Although we Americans want no 
part of such a system, we must remember 
that we are in a cold war of unpredictable 
duration with such an ideology, and that 
we must constantly gird ourselves to cope 
with it. As we do so, we need to remember 
that we are dedicated to the educational 
concept so appropriately stated by Mrs. 
Anna Jameson in these words: “The true 
purpose of education is to cherish and 
unfold the seeds of immortality already 
sown within us; to develop to their fullest 
extent the capacities of every kind with 
which God who made us has endowed us.” 

We need to prove to ourselves and to 
the world that we can reach this high- 
level goal and still win the cold war against 
the Russian dictatorship. 

The educational picture in free Europe 
is a challenging one, to say the least 
There is much similarity between the 
schools of West Germany, Denmark, Nor- 
way, Sweden, and Finland. By no stretch 
of the imagination is pupil or teacher a 
pawn of the state. The teacher instructs as 
a free man; the student learns as a free. 
human being. The human personality is 
respected, as it is in America. 

School organization in Western Europe 
is far different from that of the American 
educational system. It is difficult for Eu- 
ropeans to picture a high school in the 
United States with its numerous curricu- 
lums and extra-curricular activities spon- 
sored under the same roof. In free Europe, 
children enter the primary school of four 
grades at the age of seven. Upon their 
successful completion of this school they 
continue their education in an academic 
grammar school leading to an academic 
high school or they enter separate home 
economics, business, agricultural, or trade 
schools. Upon the completion of an ac- 
ademic high school, the student is prepared 
to apply for admission to a university. 
Naturally, students enter their chosen oc- 
cupations when they have successfully 
completed the work in their vocational 
schools. Engineering institutes and schools 
of commerce on the university level are 
separated from the universities although 
they are degree-granting institutions. 

West Germany has taken a new look 
at preparation for citizenship as it is in- 
terpreted in the Scandinavian countries 
and in the United States. Educational 
leadership in West Germany realizes now 
that Hitler could not have come into power 
if the German people had been taught to 
assume individual and collective citizenship 
responsibility as it is practiced in the pro- 

(Continuee on page 51) 
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FOR YEARS OF USE 
YOUR BEST BUY IN A BOYPROOF BENDER! 


DI-ACRO 
BENDER 


“The Best is the Cheapest” is one of the many 
common sense sayings attributed to Ben 
Franklin. The solid base casting and the 
hardened and ground steel mounting plate in 
a Di-Acro Bender help to make this machine 
the best. A smooth, easy bending action turns 
on a ring of Torrington roller bearings to 
retain hair-width accuracy year after year. 
For years of use this “boyproof” bending 
machine is the wisest investment for YOU. 

Your Di-Acro Bender will form a wide 
variety of shapes quickly, smoothly with a 
minimum of setting up. You can make cen- 
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radius bends, scrolls, squares, coils, loops and 
spirals with attachments furnished in Bend-R- 
Pak. Additional attachments can be made up 
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your class are now given free with each pur- 
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ona rotary type Di-Acro Bender are those used 
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FOR YOUR DRAFTING COURSE 


When both instructor and class draw with drafting machines, 

students can more rapidly acquire proper work habits and 

FREE correct drafting techniques. With our new Chalkboard model, 
you quickly and accurately plot lines, angles and curves right 

TECHNICAL TEXT on the board. . . while your students work with their Universal 
Write today for your free Desk-Toppers to develop essential drafting machine skills 


copy of “Drafting Machine (=~) for industry. 

pips POU EE Nay ay ee ‘L] UNIVERSAL DRAFTING MACHINE CORPORATION 
ing machine training. Please | | 7960 LORAIN AVENUE e CLEVELAND 2, OHIO 

give school name and address. | |& "l| The Drafting Machines Preferred by Industry and Science 








ARMSTRONG New IRWIN Bit 


=~ lets you dial your size 


SERIES 2 RATCHET 


The ONLY Ratchet with Now bore 35 standard 
ALL these important features! hole sizes with just one tool 


Here is the new Irwin wood boring tool that 
does the work of a whole box full of individual 
sizes. And it costs much less, too. Just the easy 
turn of Irwin's patented Micro-Dial and it’s set 
to go! No hunting, no fumbling for the size you 
need. No slow down of School Shop work. 
Clean, fast, accurate boring action in any wood. 
Fits all hand bit braces. 

And the new Irwin Micro-Dial is built to 
deliver the longest possible service in your shop. 
It's drop-forged from special bit steel, heat 
treated full length, precision machined for accu- 
racy and sharpness. Highly polished, too. Two 
cutters supplied with each bit. Replacement 
cutters also available. Put the Irwin Micro-Dial 
Expansive Bit on your requisition list today. 
No. 21 bores 54” to 134” and No. 22 bores 14” to 3”. 








atin " xpansive Bit. 
totp iene <A | rd holes, %” to 3”. Solid 
ING” om these csres mavy clamping device holds blade securely. 
quality and owrr satcners | Also available in 








MSTRONG BROS. 
5222 W. ARMSTRONG AVE. 


screw drivers — screw driver bits 


iIRWIN*’""™ 
. 
Wilmington, Ohio 
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TEACHER CONVICTIONS 


(Continued from page 48) 


gressive, democratic countries of the world. 
The assumption of such responsibility key- 
notes West Germany’s educational system 
today. 

Naturally, the newer schools in Europe 
are the best. They are well equipped in 
every respect with equipment made in 
Europe and in our United States. 

Teachers are exceedingly well prepared. 
They are well educated, in that they 
possess a splendid balance between breadth 
and depth received during the years spent 
in excellent teachers colleges. 

Strangely enough, in terms of our pro- 
fessional duties, the sole task of the Eu- 
ropean teacher is one of instruction. Thus, 
the extra-curricular duties and clerical 
chores of an American instructor are lit- 
erally foreign to the European teacher. He 
not only devotes all of his time to teach- 
ing, but he is given considerable time dur- 
ing each school day to prepare his class 
presentations. 

Effort devoted to study in the schools 
of Europe is much more arduous than it 
is in America. Young people from the first 
grade through high school attend their 
classes six days each week. The school 
year is much longer than the school year 
in America. All students have home work 
to do from the youngest pupil to the old- 
est in the public schools. After a strenuous 
school year, comprehensive subject-matter 
examinations must be written successfully 
if the student is to enter the next level of 
his educational career. 

I came home from Europe more deter- 
mined than ever to implement these words 
of Daniel Webster which he wrote regard- 
ing your profession and mine: “If we build 
with marble it will perish. If we build with 
brass time will efface it. If we rear tem- 
ples they will crumble into dust, but if 
we build with human minds, if we imbue 
them with principles, a just fear of God 
and a love of our fellow men, we engrave 
upon those tablets something that will 
brighten to all eternity.” 

When one witnesses the determination 
of the people in Europe, you return to 
America resolved to teach with every ounce 
of strength at your command. You are 
going to make clear to your students that 
they are preparing to save their country 
and their loved ones in a highly competi- 
tive world. 

Although the American secondary school 
teachers are doing a very creditable piece 
of work with the money, time, equipment, 
and school plants made available to them, 


Mode! 
diameter steel seat. 
adjusts from 18” to 27”. 
Steel glides. 


turn your 

budget’ into 
a lifetime 
investment 


specify 

functional, flexible 
lifetime quality 
STEEL 


MULTI-STUDENT DRAWING UNITS 


® ECONOMICAL © NO MAIN- 
TENANCE: last a lifetime! © 
SPACE-SAVING: 3 basic cabi- 
nets plus desks serve 6 to 12 
students at each unit. 


EXCLUSIVE STACOR 
FEATURES: 

® Open working surface © Hor- 
izontal storage ef boards up 
to 20° x 26” plus T-Squore, 
tools, othe: material © Draw- 
ers have individual locks . . . 


from the famous FLEX-MASTER line 


























Write today for complete catalog. 


STACOR EQUIPMENT COMPANY 


manufacturers of lifetime quality equipment for schools, 


finish in decorator colors: Beige, 
Mist-Green & Groy © Permanence 
© Minimum upkeep. 


A 


USTRITE | 





; CHAIRS an STOOLS 


LABORATORY 
AND SHOP 
STOOLS 


@ Adjusts to fit any student 


@ No soiled hands when ad- 
justing seat 


13” 
Seat 


S-1827 has 





libraries & industry 


277 Emmet $ Emmet Street | . Newark 14,N. J. ® Bigelow 2-6600 


— action 


VISES 


Now you can have the advantage 
of rapid acting woodworker’s vises, 
with never a worry about breakage 


or weor 


Abernathy Fast-Action Vises are 
ruggedly built. The special ‘‘rolier- 





nut’ is positive in action, simple in 
design, employs no springs, will with- 
stand years of careless handling and 
abuse. Easily installed on bench tops 
up to 2/2" thick. 


Model RSS-2230 has 16” 
diam. tubular steel foot- 
ring welded to base. 13” 
diam. steel seat adjusts 
from 22” to 30’. Casters, 
backrest, wood seat, seat 
pad or cushion available 
‘or both models. 
PREE TRIAL Use an AJUST- 
RITE chair or stool for 30 
days without obligation. 
Prove = yourself see 
2 i H > 7 : : many advantages AJU: 
2. Teaching is a high sense of dedication RITE. offers pooner aly 
to duty, a way of life, if you please. With- | utility and economy. . Write 
out the sense of a mission, it is difficult | °4¢7—we'l! do the rest. 
to succeed in the teaching profession. 10 YEAR GUARANTEE 

22 Models for Factories « Scheols « Laboratories « Hospitals « Offices 


3. Teaching is the directing of learning, 
AJUSTO EQUIPMENT co. 


515 ONNEAUT BOWLING GREED dH 


they should be realistic enough to look 
at themselves critically, in order to truly 
evaldate their own efforts. 


Teacher Self-Evaluation in a 
Highly Competitive World 

1. A lazy teacher generally 
students. 





Jaw is 7" wide, opens to 9’. Choice 
of steel, wood, or aluminum handles 
Write for circular and prices 


ABERNATHY VISE 
AND TOOL COMPANY 


136 W. HOME AVENUE 
VILLA PARK ILLINOIS 


begets lazy 


SISIA AHIVNUI9V 











Model 
RSS-2230 
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TEACHER CONVICTIONS 


(Concluded from page 51) 


ior learning depends almost entirely upon 
the learner's intelligence and self-disciplined 
effort 

4. We should be more concerned with 
the genuine needs of the pupil than we are 
with his likes and dislikes. By the same 
token the teacher must teach to meet these 
needs and not to teach what comes easiest 
for him. 

5. Teaching is helping the learner to help 
himself in the learning process. 

6. Teaching is the opening of windows 
to learning and not the Alling of buckets. 

Teaching is guidance 
8. Teaching is proceeding from the easy 


to the difficult, the known to the un- 
known, the concrete to the abstract. 

9. Teaching is a teacher-pupil, pupil- 
teacher, and pupil-pupil relationship. 

10. Teaching is helping learners to ob- 
serve; to detect problems, and to develop 
ideas as to their solution. 

11. Teaching is motivating, stimulating 
and inspiring young people to discipline 
themselves in the total learning process. 

12. Teaching is the development of “a 
head of steam” in the learner so that he 
will continue learning on his own power 
through life, for we live in a world where 
there is no escape from continuous self- 
education, if one is to be successful. 

13. The good teacher places a high 
premium upon the development of char- 





Coth NEW cus DIFFERENT 
SHELDON 15” arias 


Send in Coupo 
Full Information 


SHELDON MACHINE CO., 


) Sheldon [] 10”, [) 11”, [ 13” Lothes 
£11” and 13” Variable Speed Lothes 
() High Speed Turret Lathes 
() Sebastian 13” and 15” Geared Nome 
~ Head Lathes 
C Herizontal Milling Machines 
[ ) Sheldon 12” Shaper 
 ) Nome of Local Dealer 
() Have Representative Col! 


Sea ees 6 cae 


SHELDON MACHINE CO., 


Schoo! Name 
Street Address 


New. ae, double-box 
Headstock (Pat. Pend.) 
~~ ha eee ONLY” 


Spi 
New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 1%" Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw 

New. Amazing LOW PRICE. 


Different. Spindle Bay 

held in two large “Zero 

cision tapered roller — 

ings arranged in box-type 
in. 


Srotioedtaeamin cen in heed. 


Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 
spindle. 


INC. @ 4244 No. Knox Ave. @ Chicago 41, U.S.A. 


Gentlemen: Please send me information on items checked. 
[) The NEW and DIFFERENT SHELDON 15” Lothes 


52 (For more int ion from ad: 


Chicago 41, illinois 
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acter —for skills in the hands of a man 
lacking character can become a curse. 

14. Good teaching necessitates continuity 
of subject matter and teacher effort. 

15. Citizenship looms important to the 
good teacher, for good citizenship and 
craftsmanship must become inseparable. 

16. The superior teacher “stays on top 
of new materials” ‘at all times. 

17. The master teacher constantly pro- 
motes creativeness, resourcefulness, imag- 
ination, vision, and an abiding sense of re- 
sponsibility in his students. Businesses and 
industries fail where these qualities are 
lacking in personnel. 

18. The master teacher involves his stu- 
dents in the lesson. 

19. The effective teacher has certain 
minimums in mind. He teaches funda- 
mental skills and principles; he hopes that 
basic attitudes will be caught from him; 
and he is pleased when his pupils can apply 
skills and principles to the solution of 
problems. He is especially gratified when 
his pupils not only solve problems assigned 
them, but they can identify problems which 
need solution. Employers place a high 
premium upon such people. 

20. A good teacher is one who makes 
himself progressively unnecessary. 

21. Good teaching is not only concerned 
with what a student knows, but it is also 
concerned with how he learned it. 

22. Teaching is setting a good example, 
at all times. Proper attitudes are thus 
caught more often than they are taught 
in the sense in which we commonly view 
teaching. Too often, we teach badly the 
essentials of life. Too frequently, we teach 
too well those things which should not be 
taught in the first place. 

23. We must choose wisely the things to 
be taught, and teach them brilliantly. 

24. Good teaching is knowing when to 
leave the student alone. 

25. Good teaching is to know when to 
help the student. 

26. Teaching is not a popularity contest 
It is a matter of firmness and fairness, 
coupled with a genuine concern for each 
student 

27. The good teacher agrees with Arnold 
Bennett that: “The real tragedy is the 
tragedy of a man who never in his life 
braces himself for his one supreme effort 
who never stretches to his full capacity, 
never stands up to his full stature.” 

28. Dr. Roy J. Crinker, who heads the 
Institute for Psychiatric and Psychomatic 
Research and Training at Michael Reese 
Hospital, would remind teachers that “frus- 
tration and anxiety are necessary for learn- 
ing, growth and maturity.” However, con- 
tinuous failure-on the part of the learner 
leads to prolonged frustration, which in 
turn can lead to serious mental disorders 

29. The master teacher is more than a 
subject specialist. While he knows his par- 
ticular field thoroughly, he also cultivates 
perspective and relationships. As he realizes 
the importance of his subject area, he also 
possesses the necessary vision to articulate 
his efforts with those of the entire school 
staff and every community resource in de- 
veloping the kind of individuals a democ- 
racy must have if it is to survive. His 
chosen subject, his school, community, 
state, nation, and the world constitute his 
total sphere of interest. 0 
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Note how yellow is used to indicate clearly machine controls and aisles 
in this shop of Morgood Tools, Inc., Rochester, N. Y. Non-critical 
areas of machines are painted a contrasting green. 


Here is another example of the way machine operating controls are 
painted in focal colors which contrast with the non-critical areas of the 
machine. Photo taken at Buhr Machine Tool Co., Ann Arbor, Mich. 





In this photo, taken at the Cyril Bath Company, Solon, Ohio, the 
“warning color,”’ orange, is used on moving objects in work areas. 
Yellow is again used on aisles, and moving overhead objects. 


Mee: 


| ey 


= 


, 


Note the overhead crane, painted bright yellow in this installation at 
Davis Tool & Engineering Company, Detroit, Mich. This high- 
visibility color clearly shows moving overhead objects, promotes safety. 


To give your students a better start in industry .. . 


Paint your shop as modern industry does— 
the Pittsburgh COLOR DYNAMICS’ way! 


f omg plants ‘‘tool up’’ with color just as they do 
with dies, fixtures and machines. So to be thoroughly 
prepared for jobs in industry, your students should learn 
about this modern system of Pittsburgh CoLor Dynamics. 


e By painting your own shops according to CoLorR 
DyYNAMICs principles, you’ll be able to explain and teach 
these principles more effectively. 


e@ Send coupon for FREE 24-page book on Pittsburgh CoLor Dynamics. 
It will not only help you explain the principles of this advanced painting 
system, but will also show you how to paint your own shops according 
to modern industrial standards. We'll also provide, without obligation, 


a free functional color plan for your classrooms and equipment. 


jg: PittssuRGH Paints 


AINTS © GLASS * CHEMICALS © BRUSHES © PLASTICS © FIBER GLASS 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


e By learning in an authentic COLOR DYNAMICS shop 
environment, your students will become better accustomed 
to the systemized “‘color coding’’ they’ll find in industry. 


@ COLOR DYNAMICS will make your shops safer, better 
places in which to learn, too. For this modern scientific use 
of color reduces accident hazards, improves efficiency, and 
lessens eyestrain, tension and fatigue. 


Pittsburgh Plate Glass Company, Paint Div. 
Department 1A-111, Pittsburgh 22, Pa. 


[] Please send me a FREE copy of your 24-page 
book on COLOR DYNAMICS. 


[([] Please have your representative call to make a 
on our part. 


Name 
Address 


City 





COLOR DYNAMICS survey without obligation 





Best in Class! 


TOLEDO Adjustable 
Chairs folate Miele) fs 


%& Change height in seconds to fit all students 


%& Safe, positive adjustment— 
no tools needed 
%& Quiet—never intrude on busy classes 


%& Maintenance-free construction 


By comparison the favorite for 
shop, drafting room, laboratory 


Ah i 


SERIES 626-C-25 SERIES 7206-22 
QUICK ADJUSTABLE STOOL QUICK ADJUSTABLE 
POSTURE CHAR 


SEND FOR BROCHURE 
illustrating complete 
line of adjustable and 
fixed height chairs 
a 


TOLEDO METAL FURNITURE COMPANY 
4000 South Hastings Street, Toledo 7, Ohio 











Jurmbeo |-piece frame. C 
system assures custom 
every material, every st 
Six new features. Improve 
guarding. Advanced shavin 
steps up speed and perfor 
ece steel cutterhead with self. 
do. ble-row ball bearings. Four 
ways for lifetime table alignment. 
shifts from one thickness to an 
seconds on precision leadscrews 
thrust equipped. Choice of two 
rates; 8 models. 


Writ 


BOICE-CRA 


932 W. CENTRAL AVE 
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TEACHER DESIGN 


(Concluded from page 28) 


project can result in a “busy” appear- 
ance. A lamp with a textured base, a 
textured stem, and a heavily textured 
shade provides a disturbing amount of 
contrast. In such situations, the wide 
variety in form and materials seriously 
impairs the unified appearance which 
must be present in objects; in short, 
the several elements of an article should 
look like they belong together. The key 
thought is to provide enough contrast 
to relieve monotony but not enough to 
disturb. 

One cannot emphasize strongly enough 
that designing should not be controlled 
or limited by a specific material, but 
|should be approached in terms of the 
|best possible material to do the job. 
|The limited material areas of indus- 
trial arts, if rigidly enforced, can seri- 
ously retard proper design thinking. If, 
in a woodworking class, the solution to 
|a design problem dictates metal as a 
| best material to be used in construct- 
jing a project, one should not hesitate 
| to use it. Failure to do so undoes all the 
good which is manifest in the design, 
| and certainly stifles creative efforts. 
| Materials, then, should be used sim- 
|ply, directly, and wisely —to the end 
that the structure is sound, honest, and 
practical. 








Long-Table 


JOINTERS 


; 8” x 84”. All feature 
matched long fences. 

2 to make flawless give 
longest stock. Easiest to 
built! All controls up-front, 











hard stock, knots and all. 
Sive guard design never equaled 
safety or convenience. Space-age 
weldment construction (60” and 
. As low as $124.50. 





ture. 


COMPANY 


gE «+ TOLEDO , OHIO 


ROUND TABLE 


(Concluded from page 20) 


suggest the degree of emphasis which 
each objective merits; others neatly 
avoid the issue by merely listing the 
objectives in grocery-list fashion. We 
need to reflect seriously upon the rela- 
tive importance of our stated objec- 
tives. Obviously, some of our goals are 
of more importance than others. We 
need to differentiate those of major im- 
portance from those of minor impor- 
tance. A grocery list or even a rank- 
order list of objectives is not enough. 
We need specific guidelines for teachers 
and others who build courses of study in 
industrial arts. 

It is imperative to review our ob- 
jectives frequently and to change them 
as is necessary to keep our program in 
harmony with that of general education 
in a society of rapid change. But that 
is not enough! After our objectives 
have been stated, teachers need help in 
their implementation. Some of our pres- 
ent objectives are excellent. They are 
well-stated, appropriate, and founded 
upon a sound philosophy of education. 
The fault lies not with the objectives 
themselves, but with their improper 
implementation or lack of implementa- 
tion. Some teachers seem unable to 
implement objectives no matter how 
carefully selected or well stated they 
may be. They can give excellent lip 
service to them, but they cannot fulfill 
them. Teachers need realistic sugges- 
tions of specific educational practices 
to help them attain their goals. 

Should the objectives for industrial 
arts change? Yes, definitely, yes! We 
need first to agree upon a series of 
realistic objectives and to decide upon 
their relative importance. Then we must 
go one step further by identifying 
superior educational practices to help 
teachers and students achieve the 
stated goals. When this is done, we 
must be prepared to start all over 
again for the review and revision of 
educational goals is a never-ending 
process. O 


NORMAN C. PENDERED 

Associate Professor of Industrial 
Arts 

Pennsylvania State University, Uni- 
versity Park 
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B-G’s Annual Lumber Contest 


The B-G lumber shown here is ready to 
be placed in our kilns for final drying 


HOW MANY BOARD FEET ARE REPRESENTED IN THIS PICTURE? 


THIS LOAD OF FINE Cherry, Hard Maple, and 
Genuine Mahogany has been air-dried for many 
weeks and is now ready for the final kiln drying 
process necessary to bring it down to proper moisture 
content for cabinet work. It will then be shipped to 
schools throughout the world. 


THIS PARTICULAR LOAD is all 4/4 inch rough 
Cherry, Hard Maple, and Genuine Mahogany, con- 


HOW MANY BOARD FEET DOES IT CONTAIN? 


AGAIN IN 1961 this B-G Annual Lumber Contest is 
free and open to all Shop Instructors, Directors and 
Supervisors. It closes Dec. 15th. Prizes will be awarded 
on basis of closest entry to actual count. In case of 
ties for any prize, the entry with earliest postmark 
will be declared winner. Prize money will be mailed 
to winners January 1, 1962—all winners will be 
announced in our February 1962 ads. 


sisting of 14 bunks of lumber which vary 
ts tenia tenia Si 9e: Sesdeet end Gi with FILL OUT AND MAIL THIS ENTRY BEFORE DECEMBER 15, 1961 


from 6” to 24”. 


BRODHEAD- 
GARRETT CO. 


TITLE 


| estimate 


BRODHEAD-GARRETT CO., Dept. IA 
4560 East 71st St., Cleveland 5, Ohio 


Board Feet of lumber in the load 





My NAME 


awaiting kiln drying. 





SUBJECT TAUGHT 








4560 East 71st Street, SCHOOL 





Cleveland 5, Ohio 
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Lumber, Industrial Arts, Vocational 
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oreat 
Elmer's 
glues 


FREE—ELMER’S NEW WOOD-GLUING 
HANDBOOK! It telis you all about these 
great glues. Gives you valuable informa- 
tion on gluing for heavy construction, home 
improvements, cabinets and furniture. Con- 
tains hints, tips, and short cuts. Includes 
drawings as well. Tells you what glue to 
use for every job. For your free copies, 
contact your supplier or write to Elmer, 
The Borden Chemical Company, Dept. 


1A-111, 350 Madison Avenue, New York 


17, N. ¥. (Available in Canada.) 


CRAFTSMAN 


(Fer more information from advertisers, use the postcard on page 71) 








| Grove, 








iia personal 


appointments .. . 


C) Dr. Donald G. Lux, after serving for 
two years in a full-time administrative ap- 
pointment as assistant dean of the Col- 
lege of Education, University of Illinois, 
Urbana, has returned to the industrial 
education division. He was appointed 
chairman, industrial education division, 
effective September 1, 1961. 

[) Dr. Rupert N. Evans, formerly chair- 
man of the industrial education division, 
began September 1 as associate dean of the 
College of Education, University of Illinois. 








retirement. . . 


| (J George Frazier, instructor of industrial 
| arts at Union City, Ind., High School, for 


forty-two years, has retired and has been 
succeeded by John Parkison. 


awards... 


C) August J. Bresina, teacher of industrial 
arts at the Westbury High School, West- 
bury, L. I, N. Y., completed all require- 
ments for the degree of Doctor of Educa- 
tion at New York University during the 
summer of 1961. 

Dr. Brezina’s study, which dealt with the 
creation of twenty-five original works of 
sculpture in wood and metal, was done 
under New York University’s new Doc- 
toral Program in the Creative Arts. The 
program emphasizes performance in the 
arts such as sculpture, crafts, painting, the 
novel, pottery, drama, dance, the movement 
arts, music, the cinema, and television. 


deaths... 


[] C. L. Rich, teacher of physics and 
mathematics for 25 years at Stout State 
College, Menomonie, Wis., died unex- 
pectedly at Luther Hospital, Eau Claire, 


| on July 11, 1961. 


Mr. Rich was born in Winnebago 
County, later attending Oshkosh Normal 
School and majoring in civil engineering 


| at the University of Wisconsin. Because 


of ill-health, he retired from civil engineer- 
ing and went into teaching in 1920. 

He was principal of schools at Soldiers 
Monticello, and Kewascum. He 
re-entered the University of Wisconsin and 
came to Stout in 1931, where he remained 
until his retirement in 1956. 

In 1943 he was granted a leave of ab- 
sence to teach physics in the ASTP pro- 


| gram of the University of Wyoming. In 


1945 he took a second leave of absence for 
further graduate study at the University 


| of Minnesota. Mr. Rich was for 40 years 
| a member of the Wisconsin and National 


Education Associations. 

( Karl E. Ludemann, head of the indus- 
trial arts department of Waukesha (Wis.) 
High School, and 12th Ward supervisor, 
died on September 10, 1961, at Waukesha 
Memorial Hospital. 

Mr. Ludemann, who obtained his bach- 
elor’s degree from Oshkosh (Wis.) State 
College, and his master’s from Marquette 
University, Milwaukee, had been with the 
high school since 1922. For the past 33 
years, he was in charge of seating and 
ticket sales for all school athletic events. 

He was a past president of the Wiscon- 


| sin Industrial Arts Association and a mem- 


ber of the Wisconsin Schoolmasters Asso- 
ciation, and the Wisconsin and National 


| Education Associations. He was a member 


of the city civil defense committee and the 
county board’s tax equalization committee. 


PRO-TECTO-HED CHISELS & 
PUNCHES 


(Patented) 
Stop Mushrooming 


For GREATER SAFETY 
For LONGER LIFE 


Complete Range of 
Patterns and Sizes 


THE CINCINNATI TOOL CO. 
Waverly & Main .. Cincinnati 12, Ohio 
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MATCHING CHAIRS AND STOOLS 


F 
ALL HARCO EQUIPMENT 

The all NEW exclusive “Lift-Lok”’ 
adjustment automatically adjusts the 
seat for persons of all heights, From 
its lowest position to desired 
simply lift up sect and sect 

will automatically lock. 
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Practical drafting shortcuts 
the professionals use 


Understandably, the high school 
student must be fully trained in 
the fundamentals of good draw- 
ing practice—some of these basic 
techniques involve doing the job 
the “hard way”’ for only then is 
the full concept fully realized. 
Increasingly, secondary schools 
are acquainting their students with 
the requirements, methods and 
equipment that industry uses to- 
day. This involves Drafting Ma- 
chines, Auto-Shift Tables, etc. 
One of the tools you might want 
to examine and pass along to some 
of your students is a booklet Fred- 


erick Post Company published a 
year ago for the thousands of 
Draftsmen in industry. “Drafting 
Shortcuts” contains a total of 57 
time saving tips. The ideas were 
submitted by professionals and 
judged by an impartial panel of 
widely recognized authorities. 
Among the ingenious shortcut 
ideas to save drafting time are 
ones on such subjects as “‘Circum- 
scribing Circles,” ““Drawing Radi- 
al Lines,” ‘“‘Ruling Lines of Equal 
Length” and 25 more. In the sec- 
tion titled “Board Time Savers,” 
you will find illustrated “Handy 


Pen Point Holder,” “Erasing Cir- 
cles,’’ etc. Another section is 
headed “Engineering Data Tips’’ 
and “Calculating Ideas.” 

If you think your students are 
ready for tips of this type, send 
a request on a school letterhead 
for a limited number of “Drafting 
Shortcuts” which will be sent no- 
charge. Address Frederick Post 
Company, 3648 N. Avondale Ave- 
nue, Chicago 18, Illinois. 


TRACING & DRAWING MEDIUMS * DRAWING INSTRUMENTS & SLIDE RULES * ENGINEERING EQUIPMENT & DRAFTING 
SUPPLIES + FIELD EQUIPMENT & DRAFTING FURNITURE + SENSITIZED PAPERS & CLOTHS 
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STANLEY 
MITRE BOXES 


e Practically unbreakable malleable iron Swivel 
and Saw Guides. 

@ Automatic Saw Guide Catches leave both 
hands free to position work. 
Simplicity of design minimizes adjustment for 
accuracy. 


A-—Two Roller Bearings in each Saw 
Guide assure a smooth saw action. 


Saw Depth Gauge Stops contro! depth 
of saw cut. Serrated teeth on Uprights 
and Stops, together with strong screws, 
withstand severe use and abuse 


B—Positive Sew Depth Gauges anc 


O—Index Plate graduated in degrees 
and numbered for sawing 5-, 6, 8- 
and 12-sided figures. Double-Locking, 
Self-Clamping Swivel is fitted with a 
pin which locks into the numbered 
index holes. In addition, Swivel may be 
clamped at any position between these 
holes. 


C—Swivel and Uprights cast in one 
piece from matieabie iron... strong, 
rigid and practically unbreakable. Will 
always cut square to the base 


CAPACITY OF CAPACITY OF CAPACITY OF 
BACK SAW CUT AT 90° CUT AT 45° CUT AT 30° 
NO. SIZE —inches— —inches— —inches— 
2244 24° x4" BM 6 4a 
2246 26" x 4" 8% 6 a 
2358 28° x 5” 9% 6% thy 





NEW BLU-RAY Whiteprinter 
offers 50% MORE SPEED! 


MAKES CLEAR DIAZO PRINTS IN 
SECONDS FOR PENNIES! 


Copies anything printed, typed, drawn or written on 
any translucent material. Just slide Tracing and Diazo 
Paper thru BLU-RAY. Get FAST, EXACT EXPOSURE. 


Makes Sepia Reproducibles From 
$197.50 


All Prices 
-- Eastern List 
UL & CSA Approved 
3 Lamps for faster operation. No warm-up. Speed control for exact 
exposure. 3 Models: 14”, 27”, 42” print width capacities: any 
length. Portable. 
Thousands of Guaranteed BLU-RAYS in use not because they're the 
cheapest, but becouse they're the best, most reliable dollar value. 
Get a demonstration and see for yourself. 
AVAILABLE ON LOW COST MONTHLY LEASE PLAN 


NOW BLU-RAY OFFERS 2 DIAZO DEVELOPERS 





1, NEW FLUTED] 2.NEW CONTINUOUS ROTARY DRY 
SEE-THRU {DEVELOPER FOR FASTER DEVELOPING. 
AMMONIA For use with 
DEVELOPER ee Ra ote 


TUBE. Whiteprinters. 


FROM $1] ].55 | 3 Models from $] 29. sq 








SEND FOR LITERATURE OR DEMONSTRATION IN YOUR OFFICE 





BLU-RAY ., REC. \."vestoroot nova, teser,connectin 











STANLEY THE TOOL BOX OF THE WORLD 
® 


USE THIS COUPON FOR MORE DETAILED 
INFORMATION AND SCHOOL SHOP HELP | 


r STANLEY TOOLS, Educational Dept. 
4711 ELM STREET, New Britain, Conn. 
FREE( ) Please send me Stanley Tool Catalog No. 34. 


Name 
Subject you teach 
School 
Address 
City Zone. State 
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GET YOUR COPY OF McKNIGHTS NEW 


FREE ico, 


BOOK 


CATALOG 


TEACHERS ATTENTION: 
EASY DOES IT WITH 
“TELL HOW”"—"“SHOW 
HOW” BOOKS 


Now is the time to send 
for the new McKnight 
Catalog. It not only gives 
you a complete listing of 
text and project books but 
also briefly describes each 
one and quotes prices. All 
books are completely illus- 
trated to make teaching 
and learning much easier. 
CLIP THIS COUPON 


McKNIGHT & McKNIGHT PUBLISHING CO. 
Dept. 931, Bloomington, Illinois 
Please send your big new catalog to: 


Name 
School 
Address... 
City 
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PROJECT DESIGN 


(Continued from page 46) 


by industrial arts teachers at both the 
secondary and college levels. Such ex- 
periences arrange themselves along a 
continuum from a rigid teacher-domi- 
nated planning situation to a complete 
laissez-faire approach in which the ill- 
prepared, unmotivated student looks for 
an activity to occupy his time. In the 
former situation, the teacher selects the 
activity or project, does all or most of 
the procedural planning, selects stock, 
and makes most of the decisions. In 
short, he is the planner, the thinker, the 
organizer; pupil participation is re- 
stricted to following directions and 
doing. At the other extreme, the pupil 
emerges as the key figure but he is 
permitted to wander aimlessly through 
a series of frustrating experiences in 
search of a problem to solve. He has 
no skill, no knowledge, no interest. 

And, of course, there are a variety 
of modified programs between these two 
extremes. Somewhere there exists the 
type of program which involves the 
student directly in the planning experi- 
ences pursuant to the execution of his 
work. He approaches these preliminary 
activities from a foundation of skill 
and familiarity with processes and pro- 
cedures and materials. The problems 
and activities relative to the construc- 
tion of the article he approaches with 
a degree of confidence. When con- 
fronted with obstacles, be they his lack 
of a certain skill or of information re- 
garding materials, he moves ahead to 
overcome them. When confronted with 
a choice of directions, he makes his 
decision by carefully weighing the al- 
ternatives. And with the experience 
completed, he evaluates it in terms of 
his original problem and its ramifica- 
tions. Throughout the entire experience, 
he is guided by the teacher who demon- 
strates and informs, steering the student 
in this or that direction in order to help 
him successfully achieve his goal. 

Designing, in this light, becomes an 
integral part of the problem-solving ac- 
tivities so desirable in the industrial arts 
program. Designing concerns itself with 
the matter of planning adequately for 
the construction of some tangible ob- 
ject which meets requirements such as 
function, soundness of structure, and 
sensitive appearance. Design cannot, 
and is not intended to, supplant any 
established industrial program; it pur- 
ports to provide ntore sensitively con- 
ceived, more adequate projects and arti- 
cles, thereby improving and strengthen- 
ing the total program. 

Mention was made of the two ex- 
tremes in planning activities; the one 
is as bad as the other. The plea here 
is for involving the pupil in design ac- 
tivities of an individual or personal 
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nature whenever possible. Starting at 
the earliest period of organized indus- 
trial arts work, some provision should 
be made for the student to know the 
joys and satisfactions of creative design. 


Factors for Design 

Aside from this matter of direct stu- 
dent participation in planning activities, 
two other factors are significant in 
building “‘a case for design.” 

First, there is the more obvious con- 
sideration of public relations and public 
opinion. The parent becomes familiar 
with, and aware of, industrial arts offer- 
ings primarily through the project taken 
into the home. In like manner, the 
yearly school exhibit features row upon 


row of student-made articles, articles 
which are up for appraisal by the criti- 
cal public eye. The evaluation of the 
quality of that product is frequently 
made the sole criterion for the evalua- 
tion of the industrial program; as biased 
and unsound as the action may seem, 
the situation does persist. The parental 
knowledge of the total program is, at 
best, sketchy; he or she is uninformed 
regarding such educational endeavors as 
forming good habits and attitudes, of 
developing an understanding of industry, 
or of promoting consumer knowledge. 
To them, industrial arts means manipu- 
lation or making things or developing 
skills. They may remember the foot- 


(Concluded on page 60) 








Every School Shop Needs a PULLMAX 


THE MACHINE THAT PERFORMS MORE OPERATIONS 


ee 


Inside Square Straight 
Cutting Shearing 


@ wy 


Irregular 
Cutting 


Pullmax offers 14 
models that cut from 
16 ga. up to 13/32” 
in mild steel. 


Bending Dishing 


Flanging 


Slot 
Cutting 


pss 


Joggling 


Nibbling 


Louver 
Cutting 
& Forming 


NEW Complete Metal Shop Projects for Students 





THE STUDENT PROGRAM CONSISTS OF— 


. Pullmax Machine of size and capacity required. 


. One Pullmax operation film. 

. One Student Project film. 

. Folder with twelve 
Student Projects 
{available in any 
number depending 
upon the size of the 
class). 


WRITE FOR COMPLETE INFORMATION. 


Colleges, Trade Schools and High 
Schools are recognizing the impor- 
tance and potential value of Pullmax 
for the future of industry. Therefore, 
they are fast installing Pullmax Ma- 
chines in their Manual Training Shops. 


For that reason American Pullmax has 
spared no expense to develop a Stvu- 
dent Project Training Program. After 
the student has covered this program, 
he will be an accomplished Pullmax 
Operator and Instructor. 


AMERICAN PULLMAX COMPANY, INC. 
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Teach your students with | 


| training classes of their high school 


Heathkit dependable, 
budget-priced 
Electronic Equipment 


Education Courses 


Technical 
Application Kits 


Whether you are setting up a new pro- 
gram, equipping your labs, or looking for 
ways to spark student interest, Heathkit 
can fill your every electronic need. 
Choose from our three Educational 
courses, Electricity, Radio, Transistors; 
the new VTVM Applications Kit; Com- 
puters; or laboratory and shop instru- 
ments. Over 250 different Heathkit units 
for educational, home, hobby, and in- 
dustrial use. Send for your FREE 1962 
Heathkit Catalog. 

Oe. tp ap = © =< IT) 


| Benton Harbor 35, Michigan 
! 
| Please send FREE 100 page 1962 Heathkit Catalog 








ZONE STATE 





education heresy. It is, 
deceitful in any respect; it is simply 








PROJECT DESIGN 


(Concluded from page 59) 
stool they constructed in the manual- 


years, or perhaps the coin purse they 
laced. It is small wonder the industrial 
arts profession is so often placed on the 


| defensive regarding the justification of 


its curricular policies and offerings. 
The situation resolves itself, there- 


| fore, to one of confronting the public 


with well-conceived and well-executed 
products whenever possible. The very 
mention of this facade may sound like 
however, not 


good public relations. The many other 


| fine aims and accomplishments of the 


industrial arts classes need not be neg- 
lected nor shirked nor de-emphasized. 


| If the parental attitude toward the visi- 


ble, take-home product is positive and 
favorable, the result may well be a 


| desire to learn more about the program 


that produced such a fine article. 


There is a s:cond reason for improv- | 


ing the level of design in industrial pro- 
grams. One frequently neglected educa- 
tional responsibility is the matter of 
cultivating taste and developing an un- 
derstanding of product design for our 
age. A thorough knowledge of why con- 
temporary products look as they do is 
prerequisite to accepting and appreciat- 
ing them. 

This obligation does not begin and 
end with the discussion of contempo- 


| rary design; it must be extended and 
| presented in such a manner that the 
| individual will recognize and appreciate 


good design from any period in history. 


| There are logical reasons why the Co- 
| lomial style carries a very distinctive 


appearance. There too are reasons why 


| the heavy Mission furniture was a popu- 
| lar and easily recognizable style. To 


maintain that there is no style other 
than contemporary would be prejudicial 


| and misleading; one must instead sug- 
gest that it is most representative of 


this technological and machine age, and 
therefore more adequate for twentieth- 
century Americans. In other words, de- 
sign must be viewed in the light of the 
needs and skills and materials of a 
particular age. A complete understand- 
ing of this viewpoint will lead to a 
greater appreciation of design in any 


— Americon Linen Supply Ass‘n 


from ed 








AMERICAN TECH 


AUTOMOTIVE 
FUNDAMENTALS 


Ind Edition 


by 
Venk-Billiet 


This new revised edition provides a one 
year comprehensive training program on 
the maintenance, operation, and basic 
repair of all units of the modern cor 
today. New features include a section on 
the Mechanics’ tools and the application 
of these tools in actual service operations. 
Color has been used throughout the text 
to illustrate complex action such as 
the section on transmissions. A servicing 
chapter has been included for each unit 
of the automobile. 


520 pages. Over 580 illus. $6.50 
SEND FOR ON-APPROVAL COPY! 


AMERICAN TECHNICAL SOCIETY 
Dept. W-443 
848 E. 58th St., Chicago 37, Ill. 














, wee the postcard on page 71) 


SENT 
Secnnsins UPON REQUEST 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa Sturtevant co. 
AOOISON 44 4INOIS 
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0 help you guide the seniors 
who don’t go on to college 


A new solution to a serious guidance probiem. The secret of get- 
ting ahead is planning ahead. For seniors in search of a career, 
it's essential to know the pros and cons of an occupation before 
selecting it. But until now, visual guidance materials have been 
sorely lacking to help ycu counsel one large category of young 
men—the seniors who aren't able to go on to college. Career 
Reports is a new series of motion pictures created to fill this 
serious gap in the average vocational guidance program. 





Vocational facts for high school graduates. Each Career Reports 
film describes an occupation for which a college degree is not 
ordinarily a prerequisite. (Vocations considered by the series 
include Motor Mechanics, Electronics, Metal Working, Construc- 
tion, Law Enforcement, etc.) The advantages and disadvan- 
tages of each field are presented clearly and objectively. Men 
actually on the job describe their work—and how they happened 
to get into it. Up-to-date facts are presented in an interesting, 
lively format—and the guidance counselor is suggested as a 
source of additional information and advice. 


Who sponsors this project? Career Reports is sponsored by the 
Department of the Army, with cooperation from the American 
Personnel and Guidance Association, and other recognized 
vocational authorities. 


What is the Army’s purpose? Each film in the series conveys a dis- 
tinct axiom: training is indispensable to success in any skilled 
occupation. Beginners can acquire this training in one of sev- 
eral ways—on the job (by means of formal or informal appren- 
ticeship), through a trade school or company training program, 
or in the Armed Services. The Army's purpose is achieved 
simply by being recognized as one of the possible ways in which 
a young man can secure essential vocational training. 





An early reservation is advisable. For the first time, a comprehen- 
sive guidance tool has been prepared specifically for high 
school graduates not able to go on to college. The Career 
Reports series is available (without charge) to teachers and 
guidance counselors in the United States. Reservations must 
be made early in order to incorporate Career Reports into your 
guidance program for the coming academic year. May we there- 
fore suggest that you mail the coupon today for free details. 


i MODERN TALKING PICTURE SERVICE IAVE-11-61 
| 3 East 54th Street 
New York 22, New York 


I am interested in learning more about the Career Re 
film series. Please send me a complete list of set aoa} 
titles, supplementary information and an order blank. 











Address 





City 





Zone 





High School 





Position 
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i equipment 


power SQW = From Rockwell Manu- 
facturing Company’s Power Tool Division, 
their lightweight heavy-duty, ball bearing 
equipped 7-inch Porter Cable Power Saw 
The new Model 177 fills the need for a 








Model 177 Power Saw 


well-balanced power saw with plenty of 
power and capacity, and is ideal for every 
type of cutting operation, whether it be 
light trim work or hour-after-hour heavy 
construction. It weighs ten pounds, will 
cut to a depth of 2% inches at 90 degrees 
and 1% inches at 45 degrees. The 12-amp 
motor has an idle speed of 4500 rpm. 
Further information on many additional 
outstanding features may be obtained by 
writing to the manufacturer. 


(For further details encircle index code 0901) 


automatic profile welder ,..., 


Pullmax AB, Gothenburg, Sweden, a ma- 
chine — the first of its kind—to produce 
beams of various profiles by an automatic 
welding process. I beams, U beams, and T 


Pullmax Automatic Profile Welder 


profiles are fabricated by this machine 
from the desired thickness of plate cut 
to required width and length. The ma- 
chine can also be adapted to weld tubes. 
It consists basically of only three main 
sections: the feeder, two or four auto- 
matic welding units, and corresponding 
welding generators. The welding method is 
submerged arc welding. It has a con- 
tinuous feeding speed up to 5% f.p.m. 
maximum; and for some welded profiles 
savings up to 40 per cent in cost com- 
pared with rolled beams can be achieved. 
A significant feature is that welded beams 
are “tailor-made” to meet specific require- 
ments and can be produced quickly when 
needed, thereby reducing stock-piling and 
storage space of bulky beams of various 
sizes. For additional data on these welders, 
send your inquiries to American Pullmax 
Company, Inc. 

(For further details encircle index code 0902) 
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mounting templates = From Colum- 
bian Vise & Manufacturing Company, for 


use with their “Wide-Side”. Woodworkers’ 


Vises, and furnished with each V-7 series 
vise, templates permit  pre-drilling of 
benches and partial placement of fastening 
bolts before vises are located. Employed in 
conjunction with Columbian’s 3-point 
mounting, they are claimed to cut installa- 
tion time by 50 per cent. Their use also 
assures firm, tight fastening, easy operation, 
and longer life. Application instructions are 
printed on templates. On the reverse of the 
template sheet is a list of operation and 
maintenance suggestions for Wide-Side 
Vises. For “Wide-Side” template copies, 
write to the manufacturer. 

(For further details encircle index code 0903) 


power-feed conversion attach- 


ment From Boice-Crane Company, two 
new models of their conversion units for 
easy, and quick conversion of hand-feed 
working machines to power-feed. Produc- 


Power-Feed Conversion Attachment 


tion from saws, jointers, band saws, and 
shapers can be doubled, and frequently by 
only half as many operators. Two models, 
with either two or three pairs of feed 
rollers, which are split to straddle under- 
slung saw blades, and individually spring 
to automatically adjust to uneven surfaces 
or work pieces of varying thicknesses. Both 
models feed in either direction and are 
powered by enclosed 3% h.p. motors. The 
two-roller type provides for 4 speeds and 
the three-roller for eight speeds. Additional 
speeds on both are secured by feed rollers 
available in three diameters. When re- 
questing information, ask for illustrated 
brochure. 
(For —_— 


deatetl 


circle index code 0904) 





chucking machine 5... Lene 


Engineering Company, a new eight station 
turret chucking machine, mounted on 


Logan Chucking Machine 


. 


super precision, pre-loaded sealed ball 
bearing to assure accuracy and rigidity. 
The Chucking Machine features a super 
precision headstock, super precision spindle, 
flame hardened bed and ball bearing 
variable speed drive. It complements the 
complete Logan line of precision machine 
tools which include lathes, shapers, and 
accessories. Further information available 
from the company. 

(For further details encircle index code 0905) 


lever-wrench plier From Proto 


Tool Company, their Lever-Wrench Plier 
No. 291R. Capable of one-hand pressure 
up to a ton, the locked jaws of Proto’s 


“ 


Lever-Wrench Plier 
No. 291IR 


plier can be instantly released even under 
maximum pressure. It is four tools in one 
—a powerful hand-vise, a clamp, a pipe 
wrench, and a plier. For full information, 
write to Proto Tool Company. 

(For further details encircle index code 0906) 


quoin cabinet p.om Challenge Ma- 
chinery Company, a newly designed, handy 
Hi-Speed Quoin Cabinet which fits on the 
stone or make-up table right next to the 
regular furniture cabinets. It puts all sizes 
of Hi-Speed Quoins and the Quoin Key 


Quoin Cabinet 


within easy reach of the compesitor and 
has room for eight of each of the stand- 
ard sizes of Hi-Speed Quoins. The cabinet 
is made of wood, and finished in multi- 
tone green. Please write for further in- 
formation. 

(For further details encircle index code C907) 


(Continued on page 65) 
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MORE STUDENTS--- 
LESS SPACE 





“*Boatd and T-Square”’ stored in its indi- 
vidually locked 20% x 26% x 2%" drawers. 
Accommodates more students with greater 
convenience, Extra boards rest on rails 
with ample space below for instruments in 
each drawer. ‘*Quick lock handle adjust- 
ment”*® offers fast self-locking positioning x 


of tops. Also available as a dual model. : 
and 


Over styles 
= [foteitet }- sizes A chairs and | 
stools available. Equip- 
ed with the famous 
“*LifteLok”* mechanism, 





height adj. 














Craftsman’s 


New Catalog 


FREE 


to Instructors 


= WOOD 


POWER TOOLS, HARDWARE, KITS 
WORKSHOP SUPPLIES, EQUIPMENT 


$ vier .-- 1962 Edition — New Low Prices 


full color... 
e project i . INSTRUCTORS! Just mai} coupon for your 
. of Embossed mouldings, FREE COPY (25c to students) of our giant new 
curved ornaments, and 1962 woodworking catalog. We are America’s 
gy plywoods and largest source of fine domestic and rare im- 
ported woods for projects. Also bandings, ve- 
neers, inlays... all shown in full color. See new- 
est tools, equipment and hard-to-find cabinet 


hardware. Rush your request 
ae ee ee 


many in 
newest 


Complete lines of arch- 
ery and upholstering 
supplies. 
New! Blanks for baseball — 
bats, {a complete © CRAFTSMAN WOOD SERVICE CO., Dept. F-11 | 
water ski kit 2729 S. Mary Street, Chicago 8, Ii!. 
New! Clock Kits, Swiss $ son new CRAFTSMAN WOODWORKER'S 
@ CATALOG—FREE (enclose 25c if student). 
‘ood grain Plastic : 
* 
Socesecesooooooooes Name 


t 
CRAFTSMAN WOOD 
SeRviceco. | ““"* 


2729 $. Mary St., Dept. F-11 Lot 




















Chicago 8, Illinois 
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EICO VISU-TRONIC® aids for electronic teaching 
A TEST. INSTRUMENT SCHEMATIC 
COMES Lt LIFE FOR YOUR CLASS 























With EICO’ s new VISU-TRONIC® VTVM 

Demonstrator #249D you dramatically dem- 

onstrate the principles of electronics em- 

ployed in the VIVM.... speed your students’ 

understanding of theory, practice, schematics, symbols. 
The #249D includes a complete schematic of EICO’s Model 
249 VTVM (7%2”-meter version of EICO’s Model 232) silk- 
screened on a durable masonite board 27%” high X 40%” 
wide, protected by a clear, transparent plastic coating, plus 
all parts needed to build a complete, working EICO Model 
249, (including EICO’s exclusive UNI-PROBE® in kit form), 
Components snap in and out quickly and easily with the 
spring-type clips incorporated in the board enabling you 
to remove components or substitute components of differ- 
ent values. 17 parts of the circuit can be disabled, to help 
teach troubleshooting, and illustrate basic principles of 
electronics. The completed schematic is 342 inches deep, 
and can either be hung on the wall with the special metal 
wall mounts provided, or stand on desk or table on its 
own two swingout legs. Price $89.95 


Another great EICO teaching aid— 

the VTVM Dynamic Demonstrator 
Two-and-a-half times as big as life! Helps you teach 
the meaning and function of the VTVM. Realistically 
reproduces front panel of VTVM with a 13” meter 
scale. Simulates all functions and ranges—movabie 
dial controlled by knobs that click convincingly when 
turned. $10.00 


Every EICO KIT is a teaching aid in itselt! 


Building fine, professional EICO KITS, test equipment, hi-fi, amateur § 
gear, citizens transceivers, transistor radios—with their advanced cir-~ 
cuitry and hand-wiring throughout, gives your students deepened under- 
standing of electronics. Performance-proved by 100,000 students. £ 
VIVM #221 Kit $25.95 Wired $39.95 s 
RF Signal Generator #320 Kit $19.95 Wired $23. 

5” Push-Pull Oscilloscope #425 Kit $44.95 Wired $79.95 5 
Transistor Radio RA-6 Kit $29.95 Wired $49.95 


PLEASE SEND FREE hia 


ELECTRONICS WALL CHART of official IRE-EIA med 
Stereo-Hi-Fi Guide ice Short Course for Novice 
Schematic of Mode 
EICO catalog, and name of neighborhood supplier 





Address 
City ... 
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find crashed ante 
‘quickly, easily, with 
ee a 


x pe PENETRANT INSPECTION Se 
HERE'S WHY 


Cracks, pores and defects 
open to the surface con 
couse rejects or failure in 
service. In ports or moa- 
chinery this can mean costly 
repairs, prolonged down- 
time, extensive damage, 
even loss of life! Crocks 
con be eliminated thru 
inspection of any stage in 
manufacture, — of during 
maintenonce overhaul. 


HERE'S HOW 
Inspect with easy-to-use 
Spotcheck. Dye penetrant 
inspection becomes as 
simple as pushing a button. 
All materials available in 

roy con and Fire-Safe— 
cleaner-dye remover, le 
etrant, developer. Defects 
ore clearly defined as 
bright red morks ainst 
the white of the developer. 
Works on any solid mate- 
rial! Bulk meoterials also 
available, up to 55 gallon 
drums. 





COMPLETE SK-3 KIT 


8952 


U.S.A. only 
F.0.8. ovr plant 
Chicago, Illinois 


Everything you need in 
handy steel corry- 

ing case. 2 spray cans Pen- 

etront, 2 spray cans Devel- 
oper, 4 spray cans Cleaner- 
Dye Remover, instruction 
book, cleaning cloth, wire 
brush. ORDER FROM YOUR 
DISTRIBUTOR, OR DIRECT! 


MAGNAFLUX CORPORATION 7341 W. Ainstie Ave., Chicago 31, iM. 


Please send me___SK-3 hits at $96.00 cach, F.0.8. Magnaflux plant Chicage. 
Send FREE bulletia sely lnciedes low Spotcheck material prices in balk. 


Title 














28 NEW PROJECTS 
of wood 


Add 

new class 
interest . . . 
include the 
beauty and 
usefulness 
of genuine 
leather to 
cover your 
wood 
projects! 


LEATHER 


COMBINE both wood with 
Leather for class interest! 


Photo above 


contains 41 


items made with leather 
. 28 with wood. 


GET this new book, a 


$1.00 value), 


“Blueprints 


$990 


LE ATHER 


To Leather” and discover how easy 
it is to make these items for the home. 


INSTRUCTORS . 


. send 25¢ for sample copy of 


“Blueprints” and get FREE 112 page catalog. 


TANDY LEATHER CO. 


P. O. Box 791 — GT Fort Worth, Texas | 
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—WissoTa’s 


ELECTRIC GRINDERS 
Especially Designed for 
INDUSTRIAL ARTS and 

NS VOCATIONAL SCHOOLS 


WISSaTA MANUFACTURING COMPANY 








USE STERLING STEEL FLASKS 


FOR Sacy Handling 


Sterling 
ityle “E” 
tasks 


You'll find Sterling Style “E” Flasks exceptionally easy to 
handle because pin lugs are combined with handles. In 
many foundries, these Style “E” Flasks have replaced 
snap flasks. They prevent runt outs . . . require less sand. 
Sterling Steel Flasks combine maximum strength with 
minimum weight. They retain their rigidity and accuracy, 
year-in, year-out. Write for Sterling Catalog. 


STERLING NATIONAL INDUSTRIES, Inc. 
Founded 1904 ay Sterling Wheelbarrow Co. 
Milwaukee 14, Wisconsin, U.S.A. 


— te \N 
me @ A COMPLETE LINE 
in %, % and % H.P. 

sizes. Ball Bearing. 
@ HEAVY DUTY MOTORS 

@ EASY ACCESS to the 

front of Grinding 

Wheels. Exceptionally 

: Wide Wheelspread. 
Accurately Designed Chisel & Plane 
Iron Attachment. Top Quality Vitrified 


@ Especially Designed Offset Bevel Sickie Cone 
of 15° and 25°. 
@ Sickle Attachment with two movable holders. 
xe WRITE FOR DETAILS, PRICES, NEARBY JOBBERS’ NAMES! 


Backed By 48 Years in Design & Manufacturing of 
Tool Grinders and Abrasive Wheels. 





. AV 1301 So. Third Street Minneapolis 4, Minnesota 
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SHOP EQUIPMENT NEWS 


(Continued from page 62) 


teaching machine From Universal 
Electronics Laboratories, the announcement 
of a recent development of the “Lectro- 
Teacher” Teaching Machine. The Lectro- 
Teacher is built in the form of a portable 


“Lectro-Teacher’” Teaching Machine 


laboratory to demonstrate basic electrical 
calculations using Ohm’s Law —a precept 
of physics and electronics. The teaching 
machine simplifies the instructor’s task by 
translating electrical theory into demon- 
strated fact, while it increases student com- 
prehension of these principles through the 
use of easy-to-read dials. Designed to help 
in understanding difficult circuitry and elec- 
trical problems, students at all educational 
levels, can learn the fundamentals of volt- 
age current, resistance, power, circuit dia- 
grams and symbols, parallel and series 
circuits, and graphic representation and ex- 
perimental measurements, at a much faster 
pace, Further information available. 

(For further details encircle index code 0908) 


filtairette package From General 
Scientific Equipment Company, self-dis- 
pensing, sanitary, cotton fillers for use with 
Filtairette Protective Masks. The con- 
tainer allows the easy, quick removal, one- 
at-a-time, of the refills, without touching 


Protective Mask and Fillers 


any but the filter being put into use. 
Filtairette Protective Masks weigh only 
one-half ounce, are pliable to fit the con- 
tour of any shape face, and may be worn 
with glasses or goggles as well. The masks 
cause no breathing difficulties, in fact they 
allow more air to get through, while at 
the same time trapping more than 400 
different varieties of nontoxic dusts and 
eliminating spray hazards. For further de- 
tails ask for Bulletin No. 48ANR. 

(For further details encircle index code 0909) 


(Continued on next page) 
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Auto Instructors! 


af 


FILE COMBINATION SAWS... 


Aulbmalially with the 


NEW MODEL 
200 
FOLEY 
Automatic 














This is the First and ONLy machine which files com- 
bination rip-and-crosscut circular saws; also crosscut 
circular saws, band saws and all types of hand saws. 
The exclusive Foley principle of jointing the saw 
as it is filed, keeps teeth uniform in size, shape and 
spacing; keeps circular saws perfectly round, usually 
doubles saw life. 
30-Day Trial Offer. You may try the new 
Model 200 Foley Saw Filer in your school shop 
for 30 days. Write for literature and details of 
30-day trial offer. 


FOLEY MPG. CO. 3218,". 5.51 Strect 





STUDENTS LEARN FASTER WITH 





< 


= @ Moror’s 


Giant Illustrated 
Auto Repair 


M OTOR’S Manual, the 

.: “Auto Repair Man’s Bible,”’ 

puts everything your students need 
to know about auto repairs at their 
fingertips. It shows them how to spot 
troubles in a jiffy, where to start a job, 
which tools to use, what to do and 
how to do any job quickly, casily, 
right the first time. 


Step-by-Step Directions, 
Show-How Pictures Simplify 
Every Procedure 
Students get the “meat” of hundreds of 
Official Factory Manuals and service bulle- 
tins — condensed into simple step-by-step 
directions and large show-how pictures that 
@nyene can understand. MOTOR’s Manual 
simplifies your job of teaching students to 
fiz ANY PART OF ANY CAR built since 

1963, including all the new compacts 


Over 3% Million 

Copies Sold 

Over 1,100 double-size pages. 2,850 How- 
To pictures. 30,000 specifications. 225,000 
repair facts. 195 quick-check charts. Giant 
TROUBLESHOOTER section. Foreign car 
tune-up data. Plus much more 


Double Offer for Teachers Only 
1. Try Manual for full week FREE in your 
own classes. If you keep it . 


2. take the 25% special school discount 
of reg. price. Otherwise, return book and 
ewe nothing. Mail certificate — without 
money —- to MOTOR — Book Dept., Desk 
139X, 250 W. 55th St., New York 19, 
ee 


MOTOR's Truck Re- 
Ud . De- 
tails 2,800 truck mod 
els 1952-1961. 300 
000 service 
facts. 2,000 
Everything 
need to make truck 
simple. 869 
giant pages. 


MOTOR's Auto En- 
gines & Electrical 
Systems. Basic 
knowledge students 
need to understand 
modern engines: 
valves, pistons, bear- 
ings; fuel, cooling, 
elec. systems. 621 pgs. 
1300 illustrations. 


MOTOR BOOK DEPT., Desk 139X 


250 West 55th St., New York 19, N. Y. 


Send me for 7 days’ FREE TRIAL: 
copies of Motor’s New Auto Repair Manual; 
copies of Motor’s New Truck Repair Manual; 
copies of Motor’s New Auto Engines. 

If satisfied, I will remit special 25% Discount price of 
only $6.71 (plus postage) for each Auto Repair Manual 
(reg. $8.95); only $5.21 (plus postage) for each Engines 
€ Elec. Systems (reg. $6.95); only $7.50 (plus postage) 
for each Repair Manual (reg. $10.00). (Add sales 
tax wheze required.) Otherwise I will return book(s) 
within 7 days and owe nothing. 


(For more information from advertisers, use the postcard on page 71) o5 








FOR SAF ETY’S sane 





G.S. No. 657 
GOGGLES 


Type 657—Clear 
Type 657-G—Green 


FEATHERWEIGHT Protection for SHOP 
and LABORATORY. Fits all faces. im- 
pact resistant lenses afford safety pro- 
tection for light grinding, spot welding, 
etc. Worn comfortably over prescrip 
tion glasses. 


1 to 11 doz. — $6.00 per doz. 
12 to 35 doz. — $5.40 per doz. 
36 doz. & over — $4.80 per doz. 


(Minimum order | doz.) 


Made of tough TENITE BUTYRATE 
PLASTIC. Protection wherever flying 
particies are a hazard. impact resistant. 
Optical clarity for undistorted vision. 
Ventilation prevents fogging. Covers 
eye area completely, fits over glasses. 


G.S. 1090-C (Clear) $15 per doz. 
G.S. 1090-G (Green) $15 per doz. 
(Minimum order | doz 


Other Styles Available. Send For Free Catalog. 
Open Accounts Invited. 





Philadelphia 50, Pa. 





GENERAL SCIENTIFIC EQUIPMENT CO. 
WILLIAMS ROAD and LIMEKILN PIKE 
HAncock 4-1550 











~ NEW 1961-62A EDITION 


12,000 creative 
products for the 


s » 
working artist 
Sign Making §] Display 
Advertising § Lettering 
Graphic Arts §) Screening 

Teaching © Printing 
GIANT 246 PAGE CATALOG 
FREE! to accredited users. 


| BD € O32 & = 3 © O35 


Galesburg, Illinois 





| 
| 
i 
/ 





SHOP EQUIPMENT NEWS 


(Continued from previous page) 


drawing table From Stacor Equip- 
ment Company, the Stacor “D” Series 
Drawing Table which provides maximum 
ease and convenience for the draftsman. 
It features floating-board action, exclusive 


Drawing Table with Toe-Touch 
Control 


Stacor Toe-Touch Pedals for complete 
height (30 to 45 in.) and angle control 
(0° to 90°) from a seated position, plus 
a nonglare, washable, self-sealing Lino- 
Draft top drawing surface. Additional fea- 
tures found in Stacor’s “D” Series are mod- 
ern adjustable floor leveling legs, zinc 
plated steel end cleats, E-Z access alumi- 
num pencil trough, a built-in bookcase plus 
Stacor’s answer to the need for a product 
constructed of lifetime service steel. For 
complete details on this and other mem- 
bers of the Stacor-Matic “Coordinate 
Group” write to the manufacturer. 

(For further details encircle index code 0910) 


hi-fi cabinetry = From Allied Radio 
Corporation, a series of furniture ensem- 
bles designed for housing stereo music 
system components. Available in three 
furniture styles — Danish Modern, French 
Provincial, and American Colonial modes. 
Each of these Knight ensembles provides 
a distinctive setting for a complete stereo- 
phonic music system —- a centerpiece equip- 
ment cabinet, flanked by matching speaker 
enclosures. Each of the equipment cabinets 
has swing-out doors with pull handles. In- 
teriors are divided into a top shelf to ac- 
commodate an amplifier and tuner, and a 
divided lower compartment for record 
changer and record storage. Over-all size: 
33 in. high, 36 in. wide, and 20 in. deep. 
Speaker enclosures accommodate a 12- or 
15-in. speaker (12-in. speaker or 15-in. 


SHOP APRONS 


AND SHOP COATS 
rugged ... low cost 








Here's low-cost pro- 
tection for students’ 
clothes Shop aprons 
in a choice of colors. 


Instructors’ 

coats 

signed for 

our comfort, 
wear. 

2 expertly 

tailored 

styles, 

5 colors. 


Write jor free 
material 
samples, low 
factory-to-you 
prices! 





44 E. McWillioms St. « Fond du Loc, Wis. 
Another Subsidiary of J. M. Nash Co., Inc. 











Everything for your 
Mechanical Drawing 


Department 


Male 


DRAWING MATERIALS 
DRAWING INSTRUMENTS 
DRAFTING ROOM FURNITURE 

Descriptive data, on request 


F. WEBER CO. 


PHILADELPHIA 23, PA. 
St. Louis 1, Mo. 
Patronize Your Nearest Weber Dealer 














SILVERCRAFT 


Send for free catalogue of the world’s 
finest jewelry findings and imported tools. 


WM. J. ORKIN INC. 
373 Washington St., Boston 8, Mass. 











A complete line of foot and 
power opercted Squaring 
Shears. Built for accurate 
shearing and yeors of 
operating service. Send 
for bulletins : 

No. 157—Foot Sheors 

No. 60— Power Shears 


tal tal 





FOOT 
SQUARING 
SHEARS* 


“DESIGN PATENT 
DES157611 


NN 
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COMPLETE 


METAL 
LEG 
KITS 


for school shops 


GIVE YOUR STUDENTS’ WORK 
THE PROFESSIONAL LOOK! 


These ore the very same legs that fine 
furniture manufacturers use. Slim and 
beautifully finished, these legs give tables, 
hi-fi cabinets, etc., a truly professional 


appearance. 


Complete kits hold 4 legs — square or 
tapered — in sizes from 3” to 28” in 
Satin Brass, Pewter, Chrome or Copper 
finish; 4 brackets that permit straight or 
angle positioning of legs, and 16 screws. 
(Wood tegs are also avilable.) legs are 
attachable with just a screwdriver 


WRITE TODAY for 
catalog, prices and 
counts. 


WILKENSON 


MANUFACTURING CO. 
2916 W. Lake St. Chicago 12 


free complete color 
special school dis- 

















filled with the latest exciting 
“Here’s How” information and 
supplies on copper enameling 
from immerman’s . . . the nation’s 
leading manufacturer-distributor of 
kilns, tools, enamels, metals, etc.! 


included are dozens of pages of 
stimulating information and sug- 
gestions for creative projects using 
Tumbled Semi-Precious Gems + 
Leather « Mosaics + Glass Etch + 
Reed + Raffia - Raf-Cord « Cork « 
Metal Tooling & Etching -« Gem 
Craft - AND THE NEWEST CRAFT: 
U-STAIN GLASS (see our ad on 
page 70. ) 








If you are not on our mailing list, 
send for your free catalog today! 


IMMERMAN & SONS 


Dept. CH-170, 1924 Euclid Ave., Cleveland 15, O 
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French Provincial Model 


woofer in the Danish Modern group), with 
room for adding 2- and 3-way system 
components. 
mately 33 in. high, 25 in. wide, and 20 in. 
deep; two are required for stereo music 
systems. The French Provincial ensemble 
shown features the Model KN-1501 equip- 
ment cabinet, styled in the “light line” 
look. Available only as an assembled cabi- 
net, in fruitwood veneer, it is listed under 
Stock No. 35 DZ 717, and its matching 
speaker enclosure, the Model KN-1276, is 
listed under Stock No. 35 DZ 723 

(For further details encircle index code 0911) 


variable frequency oscillator 


From Electronic Instrument Company, 
Inc., their new self-powered, VFO pro- 
viding full coverage of the ham bands 
from 80 to 10 meters (10 meters covered 
in two ranges). EICO Model 722 feetures 
anti-backlash tuning, a low-heat silicon 
liode doubler power supply, a_ buffer- 


Speaker enclosures approxi- | 


‘everything in 
electronics 


® » for the school 


send for the 
money-saving 


1962 


ALLIED cataoe 
444 VALUE-PACKED PAGES 


aan 


ALLIED 


for everyone 
1962 


EL 


multiplier output stage, a very large and | 


EICO Model 722 VFO 


easy-to-read slide rule dial, and a velvet- | 
smooth and extremely reliable drive. Self- | 


powered and self-contained, the new unit 
causes no drain on the transmitter with 
which it is operating. Available in kit or 


wired form, the new unit embodies many | 
other important features. For details, write | 


to the manufacturer. 


_ A complete selection of excep- 

tional kits for training pur- 

. including the new 100- 

n-1 Electronic Science Lab 

kit, the famous “Ranger” radio 

kit, test instrument kits—over 
70 KNIGHT-KITS available... 


WORLD'S LARGEST STOCKS | 


® Language Lab Equipment 
© Test Instruments, Meters 
©@ Tape Recorders & Accessories 
®@ Recording Tape, Hi-Fi Records 
© Stereo Hi-Fi Equipment 
® School Sound Systems 
® Electron Tubes, Transistors 
®@ Tools and Books 
@ Thousands of Electronic 
Parts for Every Need 


(For further details encircle index code 0912) | 


epoxy-metal compound 
The Borden Chemical Company, their 
specially designed compound, resistant to 
most acids and alkalies, waterproof and 


oilproof, can be machined, filed, sanded, | 


drilled, or tapped. Used to fill, bond, and 


repair steel, iron, aluminum, bronze, brass, | 


lead, tiles, concrete, brick, marble, ceramics, 
porcelain, wood, glass, leather, fabrics, and 
most hard plastics. Called Elmer’s All- 
Purpose Epoxy Metal Compound, the new 
product is a two-part system consisting of 
metal-filled resin and hardener. Each unit 
consists of a can of metal-filled epoxy 
resin and a can of hardener which mixes 
to double the amount of the unit size. 
Further information on sizes available, 
prices, etc., may be obtained by writing 
to the manufacturer. 

(For further details encircle index code 0913) 


(Continved on next page) 


From | 


EXPERT SCHOOL SUPPLY: One order to 
ALLIED fills the whole bill—speeds 
your buying, saves you money. We 
specialize in equipment for training 
in electronics—see our remarkable 
KNIGHT-KITS. For we in Elec- 
tronics, send today for your FREE 
1962 ALLIED Catalog. 


ALLIED RADIO 
Specialists in Electronic 
Supply for Schools 

| pememenpeonn gS eye 


ALLIED RADIO, Dept. 51-1 
100 N. Western Ave., Chicago 80, iil. 


( Send rree 1962 aLiiep Catalog 


en 
PLEASE PRINT 


Address 


+ ower 





r 
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GRAVERS FOR 
WOOD BLOCKS 


Set of 6 gravers, consists of 2 round 
No. 3 & No. 19, 2 flat No. 2 & No. 10, 
3 knife. 


bent for clearance of hand to make it 


Lozenge No Tools are slightly 


easier to work. Top Quality Steel, Blades 
will keep sharp, keen edge and give a life 


‘ 


time of service 


Complete Set, $5.00 


For hobtmests and whittlers, manual train- 
ing and art school students. All tools listed 
on this page are of the same top quality 
- Others sets priced trom $3.15 
(3 tools) to $29.50 (16 tools). 


in work 


ORDER TODAY OR WRITE FOR FREE 12-PAGE 
FOLDER ON WOOD CARVING TOOLS. 


(Established 1936) 


FRANK MITTERMEIER, INC. 


3577 E. Tremont Ave. © New York 65, N. Y. 





Students 
send 
25¢ 
te cover 
cost 
of 
catalog 


BEDFORD LUMBER CO., INC. 
SHELBYVILLE, TENN. 








FOR THE SCHOOL SHOP 


FINISHING MATERIALS 
HAND TOOLS 


HARDWARE 
LEATHERWORKING SUPPLIES 
MACHINE TOOLS 


'ALCRAFT 
METALWORKING TOOLS 
METALS 


SHEET METAL EQUIPMENT 
WELDING EQUIPMENT 
LUMBER a 


PATTERSON pJBROTHERS 
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SHOP EQUIPMENT NEWS 


(Continued from previous page) 


microfilm reader-printer From 
Recordak, subsidiary of Eastman Kodak 
Company, the newly announced Recordak 
Reader-Printer which operates with 16mm. 
or 35mm. film in roll form, in aperture 


Recordak Reader Printer 


cards, or in card-size film jackets. The unit 
is fully automatic in operation after print 
button is pressed. Complete processing of 
print takes approximately 45 seconds, but 
reader can be used for viewing after 25 
seconds. Cost per print, including chemicals 
is approximately 9 cents. Print size is 8% 
by 11 in. with an image area of 7 by 9% 
in. It fulfills a long felt need for a compact, 
moderately priced dual-purpose reference 
unit. Images are enlarged up to clear and 
sharp readability on the self-contained 11 
by 1l-in. screen. When a paper copy is 
desired, it can be ready for use within 45 
seconds. Further details available. 


(For further details encircle index code 0914) 


ozium vaporizer = from Woodlets 


Inc., comes a new method of air treatment 
—the No. 2500 Ozium Vaporizer. Odors 
and smoke are noticeably cleared up when 
these Ozium vapors are released. The Va- 


Air Sanitizing Vaporizer 


porizer is constructed to continually release 
sufficient vapors to provide treatment for 
an area up to 2500 cubic feet. One pint, of 
Ozium Concentrate will last 30 days, run- 
ning continuously night and day. An in- 
novation that should prove a boon in 
schools, and other institutions where air 
circulation is desirable, the cost per day 
is less than ten cents. Further details can 
be obtained by writing to the manufac- 
turer. 


(For further details encircle index code 0915) 




















BRETT-GUARD 
SAFETY TOOL 

ELIMINATES 

ALL TABLE 

SAW HAZARDS 
Sade, Now. saseuned on - ERETT-GUARD 
combines woodwork work 
visability — for any type saw table, with blades 
6” to 22”. Made wiih see-thru Le ge Fully 
adjustable to any size cuts. Protects operators 
no other saw guard will function. Now 
leading industrial firms, government, 
schools, ete. Send today for details. 30-DAY FREE 
TRIAL. Specify make, model, and biade size 
16 MM Sound Saw Safety film available, free loan 


BRETT-GUARD CORP. 
Englewood, N. J. DEPT. 1AV 


LEATHERCRAFT 


COMPLETE stocks of leathers, kits, 
tools, ag sag books. 
— a from 


SERVICE is 

our huge inventory. No order too 
large to handle, nor too small for 
attention. 











REASONABLE prices on all items. 

Since 1910. 

Write for Catalog 62, on your official letterhead. 
SAX-CRAFTS 


(DIVISION OF SAX BROS., INC.) 
Oept. IN, 1101 N. 3rd St., Milwaukee, Wis. 














New aoe by DONIER 


: New —‘Hammer-Kote’- Hand-hammered : 


metal look from one single spray. 


: New—‘Color-on-Color’— Exciting multi-color | 
: surface from one single spray. : 


Send for FREE samples and complete catalog fea- 
turing Metal Foil, Designs, Adhesives, ~ 1 ' 
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New, reliable, useful now, this is a sum- 
mary of reports from superintendents of 
57 major school districts on the kinds of 


floors they now have — floors they prefer, 


— for each of 8 major shop creas, wood- 
working, metalworking, printing, etc. (Sur- 
vey made by Industrial Arts & Vocational 
Education Magazine, 1959.) 


For courtesy copy, WRITE — 


J. W. WELLS LUMBER CO. 


Menominee 11, Michigan 


FOR NEW AND 
DIFFERENT PROJECTS 


+++ GUARANTEED 
MECHANISMS 


PEPPER MILLS 
COFFEE MILLS 
NUTMEG MILLS 


Looking for new shop projects? 
Hundreds of instructors have dis- 
covered that Pepper Mills, Coffee 
Mills and Nutmeg Mills make 
excellent and practical projects. 
Now you can buy guaranteed 
mechanisms from the world’s 
largest pepper mill manufac- 
turer. Write today for price in- 
formation and project sheets. 

THE GEORGE S. 

THOMPSON CORPORATION 

727 S. Monterey Pass Road, 

Monterey Park, California 
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packaging = From Wilhold Glues, Inc., 
the new advance in packaging design — 
Flexible Plastic. All quarts and gallons of 
the Wilhold White Glue are to be packaged 
in Flexible Plastic—no more on-the-job 
breakage or shipping problems. These new 





Flexible Plastic Containers 


containers pour easily when refilling small 
sizes of Wilhold Glue-Birds and re-seal in 
a jiffy. Containers can be cleaned out for 
re-use around the shop or home. For more 
information write to the manufacturer. 


(For further details encircle index code 0916) 


insecticide From Airkem, Inc., their 


Residual Insecticide in a handy 16-oz. 
aerosol can. Airkem’s Odor Controlled 
Residual Insecticide pressurized spray is a 
general purpose killer for practical use in 
a wide variety of indoor and outdoor 
areas. It kills resistant and non-resistant 
roaches, ants, flies (outdoors), waterbugs, 
spiders, wasps, etc. For more information 
about this odor controlled and economical 
insecticide tliat does not contaminate the 
environment with a lingering malodor, 
please write to Airkem, Inc. 


(For further details encircle index code 0917) 


DESCRIPTIVE MATERIAL 


From South Bend Lathe, Inc., their two- 
color 8-page catalog (No. 6106) currently 
featuring their complete line of presses, 
30, 50, 75, and 100-ton Hydrolair and the 
30-ton Hydraulic Laboratory. Specifica- 
tions on all Air Powered Hydrolair and 
Hydraulic Presses, hot plates and acces- 
sories are listed in separate sections in 
detail for reference. Color diagrams of the 
“Power-Petuator” air-hydraulic intensifier 
provide a clear explanation of this unique, 

tented feature. One section is devoted to 
the 30-ton bench type laboratory press. 
Price sheet for presses, optional features, 
hot plates, and accessories will be sent 
along with the free catalog, upon request. 


(for further details encircle index code 0918) 


From Brown & Sharpe Manufacturing 
Company, their 20-page bulletin giving 
complete specifications and including il- 
lustrations covering the principal construc- 
tion features, operations, and optional ac- 
cessory equipment for the four new Micro- 
master Surface Grinding Machines. The 
sizes of machines covered are the 8 by 
24 in., 10 by 24 in., 12 by 24 in., and 10 
by 30 in., all of which include many new 
features for close tolerance tool and die 
shop or production work. Bulletin GM 62, 
free. 


(For further details encircle index code 0919) 


one of over 40 styles 


The Genuine “ Jorgensen 


writ 


ADJUSTABLF CLAMP 


424 WN. Ashland Ave. Chicage 22, Il. 








KNIGHT 
NAME-PLATE KIT 


provides 
practical experience 
in metal casting 


The Knight Cast Name-Plate Kit 
gives industrial arts students prac- 
tical molding experience. Using 
present metal melting and molding 
equipment, students can cast lead, 
bronze or aluminum nameplates for 
doors, desks, mail boxes, machinery, 
etc. Kit contains 94-piece font of pro- 
fessional pattern letters that can be 
used over and over again, plus an 
attractive 2” x 8” border tablet pat- 
tern. No additional equipment re- 
quired. Only pennies for materials. 
Complete Kit: $8.95 postpaid 
Pattern letters for foundries 
since 1863 


H. W. KNIGHT & SON, INC. 
61 Lane Street, Seneca Falls, N.Y. 


Please send ___ Pattern-Making Kits. 
Enclosed is check/money order for 
ee . (No COD) 

eee 

Address ____ ae Sse 
City —_ . State ____ 
a Nie le St 
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TO TEACH... 





STAINED GLASS 
no cutting, firing or soldering 


Good for all age levels | 19 trans- 
parent, brush-on colors (for 
glass, acetate, foil, metal, etc.) 
combined with pliable lead au- 

L\* thentically simulate leaded 
\ w\ | | i stained glass. Available in bulk 
> | or demonstration kits. 

rf 4 ‘ 


TEACHERS’ TEST KIT 
M\ Stains, lead, glass, "|#729 
acetate, book only....'...... 
See our ad on page 67 for 
a FREE LITERATURE 
AND SONS 
Dept. SG-169° 1924 Euctid Ave. + Cleveland 15, 0. 


A-3276 











SHOP FURNITURE FOR 
1961 SHOPS 


FOR HANDLING 
DISCIPLINE PROBLEMS. 
Write today for literature to: 


STONER WOOD PRODUCTS CO. 
CHARLESTON, ILLINOIS 





FREE! NEW! 1962 CATALOG 


WAR SURPLUS aad other bargeiae... 

1 SAVE ap te GO% Giger and better than ever 

i! Fully lustrated 1000's of bargains ir marine. auto 

| motwe end aircraft war surplus and other tems 

H) You won't want to miss this catalog. ..4t's our 

)| greatest’ Free it request 1s on school or commercial 

—— =| statonery (or send 25¢ im com to cover handling) 
AIRBORNE SALES CO., INC. Dept 11-1-61 


SSO! STELL AO ORIVE © CULVER CITY CALIFORNIA 





TOOLS ALWAYS SHARP WITH 
PLURALITY OILSTONE TOOL GRINDERS 


NOW AVAILABLE 
IN 3 SIZES 


No. 425 Plurolity 
Sub Jr. 

No. 450 Plurolity Jr. 

No. 475 Plurality 
Grinding con be done on 
No. 450 @ cone, coorse or fine or 
Plorality Jr emery leather stropping or 
emery wheels. Unit is com- 
pact, efficient, serviceable, 
easily accessible and has 
bali bearing direct motor 
drive. Especially 
gvorded for school 
shop vse. Details on 

request. 


MUMMERT-DIXON CO. 


HANOVER, PENNSYLVANIA 


Originators and Pioneer Manvutacturers of 
Oilstone Too! Grinders 





(For more information from advertisers, use the postcard on page 7!) 








DESCRIPTIVE MATERIAL 


(Concluded from previous page) 


From Air Reduction Sales Company, a di- 
vision of Air Reduction Company, Inc., 
a 44-page brochure on hardfacing elec- 
trodes and wires. The wear protection 
provided on industrial and construction 
equipment by Airco hardfacing alloys is 
discussed in detail. A description of each 
electrode is presented along with applica- 
tion data. Over 100 specific equipment parts 
that benefit from hardfacing are listed in 
an extensive section. A cross-referenced, 
pictorial layout, in which all the hard- 
facing materials are classified and illus- 
trated according to use, makes it con- 
venient to find information in the booklet. 
When writing for your copy specify form 
ADC 955. 


(For further details encircle index code 0920) 


From Craftools, Inc., the new 24-page 
catalog on ceramics, containing a wide 
range of potters wheels, sprays booths, ball 
mills, jars, damp and dry cabinets, plus 
a comprehensive selection of quality tools. 
All items are described and illustrated. A 
copy of this catalog is available free to 
schools, institutions, and individuals re- 
questing it on their letterhead. 


(For further details encircle index code 0921) 


From Barap Specialties, newly published 
16-page catalog illustrates and describes 
new products added to its line: wood and 
metal legs, hardware for legs, lamp parts, 
veneers, Swiss musical movements, Jazy 
Susan bearings, rocker springs, and many 
others. Catalog free to instructors; ten 
cents to students. 

(For further details encircle index code 0922) 


From Wilton Tool Mfg. Co., Inc., revised 
price sheet entitled “Industrial Users and 
Dealers Price Sheet No. 40,” which lists 
revised prices on two models of their mil- 
ling machine vises and the Low-Boy Pow- 
Rarm work positioner; also four models in 
Wilton’s woodworkers’ vise line; new, su- 
per duty C clamps with full closing spin- 
dies; two PowRlock hydraulic heads; three 
Midget PowRlock holders; complete as- 
semblies for the Midget PowRlock and the 
miniature PowRlock; and the new “640” 
utility vise series. Copies of the revised 
price sheet may be obtained by contacting 
the company. 


(For further details encircle index code 0923) 








PERFECT 
PROJECTS 


Pre-cut, ready-to-assem- 
ble wood-working kits of every descrip- 
tion. Over 60 to choose from. Cedar 
chests, gun racks, tables, water skis, 
archery sets, bedroom suites and many 
others. 

Write for the new 4-color illustrated cotaleg. 


Giles & Kendall Co. 


BOX E HUNTSVILLE, ALA. 








LOOMS, Table and Foot 
REED, RAPHIA 


























LUMBER FOR SCHOOLS 


Send for New Free Catalog 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 











KILN-DRIED, SOFT-TEXTURED 
APPALACHIAN HARDWOCDS 


STN 0. pox 5171, 


eRe ALi Asheville, N. C. 








High Grade 
Printing Inks 
For COVERWELL 
SCHOOL INKS FOR 


PRINT QUALITY 
SHOPS PRINTING 


MARTIN DRISCOLL & CO. 
610 Federal St. Pertiend, 407 E. Michigan $. 
Chicage, Il. Oregen Milweukee, Wis. 
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READER’S SERVICE SECTION 


INDEX TO SHOP EQUIPMENT 


The index and digest of advertisements below are provided for your convenience in requesting 
free product information, catalogs and literature offered by the advertisers and the manvu- 
facturers listed in Shop Equipment News. To obtain this information or literature, encircle 
code numbers, sign the card, and mail. Your request will receive prompt attention. 


1189 


1185 1190 


1191 


1184 

1166 
1192 
1193 


1182 1187 
1183 


1168 
0922 0923 0924 


Code Page Code 
No. No. No. 


1110 Abernathy Vise & Tool Co. 51 Driscoll & Co., Martin 
Fast action vise Inks 


1111 Adjustable Clamp Company .... 69 Educational Lumber Co., Inc. . . . 
Jorgensen and pony clamps Shop lumber 


1112 51 
Adjustable chairs and stools Electronic teaching aids 

1113 Alrborne Sales Company ...... 70 Electronic Teaching Laboratories. 
Wer surplus items Language teaching equipment 

1114 Foley Lumber Company, T.A.... 
Electronics supplies Lumber : 

1115 American Pulimax Company, Inc. 59 Foley Manufacturing Co 
Student project training program Automatic saw filer 

1116 American Technical Seciety .... 12 Garrett Tubular Products, Inc... . 
Interior electric wiring Chairs and stools 


1117 American Technical Society .... 60 Garrett Tubular Products, Inc... . 
Aut tive fund tal Student desks 


1118 Armstrong Bros. Tool Co. ..... 50 General Scientific Equipment Co. 
Series “90” ratchet Safety goggles 
1119 Atlas Press Compery, The Gilbert & Miller, Inc 
Vertical miller Project activities catalog 
1120 Giles and Kendall Ce 
Cedar, veneer chests and red Knockdown units 
coder tember Goodheart-Willcox Co., Inc... . 
Black and Decker Mfg. Co. “How-to” texts 
Cordiess electric drills Gyre & Shade Corp... 
lamp ports 
Planers and jointers H nC oo 
Borden Co., The Hondicraft supplies 
Elmer's glues Heath Company 
Educational courses in electronics 


1169 #1174 #1179 

1170 «1175 
1176 «+1181 
1177 
1178 


1172 
1173 


1159 1164 
1166 1171 

1167 

CO) Yes 


1160 1165 


1161 
1163 «1168 


1162 


1156 
POSITION 


1157 
1158 


1150 1155 
1183 


0913 oe OF17 OF18 OFI9 0920 0921 
16 


1144 1149 #1154 


1145 
1146 «#1151 
1147 «41152 
1148 


1139 
1141 
O712 ~OF14 


1142 
1143 





1137 
1138 


(Please print) 


S FOR THE SCHOOLS 


1134 
1129 «#1135 «1140 
1118 1324 1130 1136 
1119 «#1925 ~«1 
VW 1126 «1 
W 1127 :~«1 


ARE YOU ARE REGULAR SUBSCRIBER 


Wt7 «1323 


9 
1 

OF 
0903 
0904 


1110 1316 #3922 1128 


WW 
112 
1113 
1114 
118 














me the information, catalogs, or product literature offered in this issue. 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
400 North Broadway, Milwaukee 1, Wisconsin 
Please ask the manufacturers, whose code numbers | have encircled, to send 





1189 


1175 1180 1185 1190 


1191 


Safety tool 


Bruce Publishing Company .3rd cover Copper enameling and creative 
Mechanical Drawing Texts craft supplies 


Can-Fre Corporation 
Shop aprons and coots 


Cincinnati Teel Company, The .. 56 
Clamps, chisels, punches 


Craftsmen Wood Service Co. ... 63 
Catalog of wood, tools, etc. 


Delta Power Tool Div. Rockwell 


N 
1174 #1179 «#1184 
1186 
1177 «1182 «41187 «#41192 
1178 «#41183 1188 1193 
0922 0923 0924 


1176 «41181 


ON 


Knight & Sen, Inc., H. W 
Name plate kit 


LeBlond Machine Tool Co., R. K.. 
lathes 

Legan Engineering Company... 
Denver Fire Clay Company. . 4th cover Lathes 

Ceramic kilns Magnafiux Corp. ............ 64 


Dewalt, Inc. Sub. Black & Decker Dye ponctrent inspection 
Gy WD nce vccecesccees 6&7 McKnight 
Power shop tools Shop book catalog 


Mittermeier, Frank 
Gravers for wood blocks 


1170 


1166 «1171 
1173 


1189 1164 1169 
1165 
1161 
1157 1162 1167 1172 
0720 0921 
| 
CO Yes 


1158 1163 1168 


ZONE 


ARE YOU ARE REGULAR SUBSCRIBER 


1156 


1150 1155 1160 


1149 «41154 


1151 
1153 


OPIS O915 OFI7 OPIS O19 


1144 
0914 O916 


1139 
1140 1145 
1141 


, whose code numbers | have encircled, to send 
1146 


Catalog of art materials Auto repair manval 





catalogs, or product literature offered in this 


Two new finishes Oilstone tool grinde: 


USE THESE CARDS 


(Please print) 





These cards are provided for the convenience of INDUSTRIAL ARTS AND VOCATIONAL 
EDUCATION readers in requesting informotion on products, services, booklets, and catalogs 
offered by the advertisers in this issve. 











Please ask the manufacturers 


me the information, 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


400 North Broadway, Milwaukee 1, Wisconsin 








USE THESE CARDS 


The cards below are for your convenience 
in ae product information, catalogs, 
ihe - 
Sg tarature from advertisers and firms READER’S SERVICE SECTION 


(Continued) 


Code 
No. 


Northfield Foundry & Machine 1190 
Company Facts on school shop floors 


w ki hi 
pass 1191 Wilkenson Mfg. Co 
Orkin, Inc., . Metal leg kits 
J Iry findi i rt 
a 1192 Wilton Tool Mfg. Co 
7” offset vise 


Parent Metal Products, Inc 
Hardware and tool cabinets 1193 Wissote Manufacturing Co 
Electric grinders 


Craft supplies NEW PRODUCTS 


Peck, Stow & Wilcox Co 
Foot squaring shears Rockwell Mfg. Co. Power Tool 
Div 


Pitehurgh Glass Co Model 177 Power Saw 


Color dynamics 
American Pullmax Co., 
Pest Company, Automatic Profile Welder 


Drafting shortcuts 
Powermatic Machine Co........ pe any eee : Mfg. Co..... 
Drill press ounting Templates 


Reproduction Engineering Corp.. . 

Whiteprinter Power-Feed Conversion 
Attochment 

Sex Bros. Arts & Crafts 

Leathercraft L 

School Products Co... 

Shop coats 

Sheldon Machine Co., Inc 

Precision lathes Quoin Cabinet 


Universal Electronics Laboratories 65 
New tune-up set Teaching Machine 


‘Aq pied oq jm eBoys0g 


890% “ON XG ‘O'”" 
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z 
South Bend Lathe, General Scientific Equipment Co. 65 
§ lathes Filtairette Package 
Stacor Equipment Co 


Steel multi-student drawing units “D” Series Drawing Table 





Mitre boxes 


Sterrett C., The L. $.....2nd cover 
Precision tools 


Sterling National Industries, Inc. 64 
Steel flasks 


Woodlets, 
Ozium Vaporizer 


Wilhold Glues, 
Flexible Plastic Contoiners 


Wood and leother projects oak +3 citrine cheese 69 


Thompson Corp., George S..... Insecticide 
Pepper, coffee and nutmeg 


mill project 


Bulletin GM 62 


Air Reduction Sales Co........ 
Brochure ADC 955 


890Z “ON xg ‘O'”g 
‘Aq piod eq | eBoiseq 


Drafting machines 
Universal Scientific Corp. 
Electricity and electronics Price Sheet No. 40 
teaching aids Wolker-T Div., 
Mfg. Co. 

Mechanical drawing supplies Bulletin on 7-in. Grinder 
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MECHANICAL 
DRAWING 
TEXTS 


New 


VISUALIZED BASIC 
MECHANICAL DRAWING 


Joseph Almon 


A beginner’s text with a completely visual approach. 
Every fundamental technique is illustratively pre- 
sented for quick, retentive comprehension. There is 
sufficient text accompanying the illustrative material 
to direct and inform the student on the processes 
being presented. The development of the material is 
gradual: one basic idea being covered in each lesson. 
Includes test material, a bibliography and an index. 

Paper, $1.96; cloth; $2.56 


Revised 


ARCHITECTURAL DRAWING 
Harvey W. Waffle 


All four major sections have been revised. New ma- 
terial includes: separate unit on financing the home; 
an emphasis on prefabricated products in the house 
construction section; more details in the house plan- 
ning section covering such items as selection of site, 
house orientation, room planning, and the arrange- 
ment of built-ins. The final section on rendering and 
models has been adequately revised. 

Ready January, 1962 


Two Outstanding Series 


Ermeling-Fischer-Greene 


MECHANICAL DRAWING 
FIRST YEAR 


Trains the beginning student to visualize and reproduce 
simple objects by drawing. Includes cutouts for the four 
types of solids for studying projection; and detachable 
alphabets. Paper, 96 cents 


SECOND YEAR 


Offers complete work in conics, sections, developments, 
sheet-metal work, machine drawing, and architectural 
drawing. Most unique applications and illustrations of 
paper work and current practice. Paper, $1.58 


Edward Berg Series 


MECHANICAL DRAWING 
| and Il 


Both books balance theory and practice through the 
“examples-problems” approach. 
BOOK | presents the basic principles and elements com- 
mon to all branches of the subject. 
BOOK il provides an introduction to the important 
branches and applications of mechanical drawing. 
Volume I, paper, $1.00; Volume II, paper, 96 cents 
Complete edition: paper, $2.20; cloth, $3.20 
Teacher's Manual, 25 cents (no charge on 
adoption of text) 


Additional Texts 
GENERAL MECHANICAL DRAWING 


McGee-Sturtevant-Fugisby 


Basic course emphasizing needs of the young student. 
$3.20 


INTRODUCTORY MECHANICAL 
DRAWING PROBLEMS 


Glenn N. Shaeffer 


142 problems carefully selected and progressively grouped. 
56 cents 


MECHANICAL DRAFTING HANDBOOK 
Kepler and Bettencourt 
Contains all usages, standards, conventions, and tables 
approved by the American Engineering Standards Com- 
mittee. $1.48 


SHOP DRAWING FOR BEGINNERS 
H. B. Cobaugh 


Brief introduction to the point of using drawing instru- 
ments. 48 cents 


BASIC MECHANICAL DRAWING 
Glenn N. Shaeffer 


A clear, succinct interpretation of all basic principles and 
processes. 96 cents 


Write for copies for 30 days’ study. 


THE BRUCE PUBLISHING COMPANY « 711 Bruce Bidg. * Milwaukee 1, Wis. 


(For more information from advertisers, use the postcard on page 71) 





DENVER 


DFC- Dickinson 


oramio Kilne 


Designed to meet school needs 


DFC-Dickinson .. . the quality kiln built to serve schools, and improved over the 
years by teachers suggestions, is available from stock right now. New smooth, 


all welded construction ... three pastel colors or finished to fit any decor... 
easy-roll casters ...improved controls BUT STILL the same thicker heat- 
saving walls, heavy duty elements, precision fitted door. Denver Fire Clay, 
ceramic supply pioneers for over half a century, has refined and improved DFC- 
DICKINSON to university and institution specifications. 

DFC-DICKINSON offers 6 models in the B and C series, from 1.9 to 
16 cubic feet, a variety of firing ranges, any type of automatic safety control 
equipment... to your specifications. It’s hard to improve the BEST... but 
you'll see DFC-DICKINSON has done it, and they're available now. Call 
or write for complete information. 


DEALER INQUIRIES INVITED 


f) 
Denver Fire Clay Company 


3033 Blake Street — Denver 17, Colorado 
SALT LAKE CITY . NEW YORK . CHICAGO LOS ANGELES 


(For more information trom advertisers, use the postcard on page 71) 











